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MODULATION PROCESSING METHOD AND
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application 1s the U.S. National Phase application of
PCT application number PCT/CN2013/086202 having a

PCT filing date of Oct. 30, 2013, which claims prionty of
Chinese patent application 201310019608.4 filed on Jan. 18,
2013, the disclosures of which are hereby incorporated by
reference.

TECHNICAL FIELD

The present document relates to the field of mobile
wireless communications, and more particularly, to a modu-
lation processing method, a user equipment (UE) and a base
station 1n a wireless communication system.

BACKGROUND OF THE INVENTION

In the mobile communication system, due to the time-
varying characteristic of the wireless fading channel, the
communication process has a lot of uncertainties, and on one
hand, 1n order to improve the system throughput, a high-
order modulation and a low redundancy error correcting
code with a relatively high transmission rate are used for the
communication, therefore the system throughput indeed
improves significantly when the signal to noise ratio of the
wireless fading channel 1s relatively 1deal, however, when
the channel 1s 1n deep fading, 1t cannot guarantee a reliable
and stable communication, and on the other hand, in order
to ensure reliability of the communication, a low order
modulation and a high redundancy error correcting code
with relatively low transmission rate are used for the com-
munication, that 1s, 1t ensures a reliable and stable commu-
nication when the wireless channel 1s 1n deep fading, how-
ever, when the signal to noise ratio of the channel 1is
relatively high, due to a relatively low transmission rate, the
increase of system throughput is restricted, thereby resulting
in a waste of resources, and 1n the early development of
mobile communication technology, people fights the wire-
less fading channel time-varying characteristic only by
increasing the transmission power of the transmitter and
using a low-order and large redundancy modulation and
coding method to ensure the communication quality of the
system when the channel 1s 1n deep fading, and how to
increase the system throughput has not been considered, and
along with improvement in technology, there has appeared
technology which adaptively adjusts its transmission power,
modulation and coding scheme and data frame length based
on the channel state to overcome the channel time-varying
characteristic, so as to obtain the best communication eflect,
and the technology 1s known as adaptive coding and modu-
lation technology, which 1s the most typical link adaptation
technology.

In the Long Term Evolution (LTE) system, the control
signaling which needs to be transmitted in the uplink has
Acknowledgement/Negative Acknowledgement (ACK/
NACK), and three forms which reflect the channel state
information (CSI) of the downlink physical channel: channel
quality indication (CQI), Pre-coding Matrix Indicator
(PMI), and Rank Indicator (RI).

The CQI 1s an 1index used to measure the quality of the
downlink channel. In the 36-213 protocols, the CQI 1s

indicated with values of integers from O to 15, which
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2

respectively represent different CQI levels, and different
CQIs correspond to respective Modulation and Coding
Schemes (MCS), see Table 1. The CQI grade selection

should follow the following guidelines:

TABLE 1
CQI index  Modulation Code rate x 1024 Efficiency
0 out of range
1 QPSK 78 0.1523
2 QPSK 120 0.2344
3 QPSK 193 0.3770
4 QPSK 308 0.6016
5 QPSK 449 0.8770
6 QPSK 602 1.1758
7 16QAM 378 1.4766
8 16QAM 490 1.9141
9 16QAM 616 2.4063
10 64QAM 466 2.7305
11 64QAM 567 3.3223
12 64QAM 666 3.9023
13 64QAM 772 4.5234
14 64QAM 873 5.1152
15 64QAM 948 5.5547

The Quadrature Amplitude Modulation (QAM) 1n Table 1
represents the quadrature amplitude modulation, and the
Quadrature Phase Shift Keying (QPSK) represents the

quadrature phase shift keying which 1s a digital modulation
scheme.

The selected CQI level should be such that the block error
rate of the Physical Downlink Shared Channel (PDSCH)
transport blocks corresponding to the CQI under the corre-
sponding MCS does not exceed 0.1.

Based on one non-limiting detection interval between the
frequency domain and the time domain, the User Equipment
(UE) will obtain the highest CQI value which corresponds to
cach maximum CQI value reported in the uplink subiframe
n, and the CQI index 1s 1n the range of 1-15, and meets the
following condition, and i1 the CQI index 1 does not meet
the condition, the CQI index 1s O: the error rate of a single
PDSCH transport block does not exceed 0.1 when being
received, the PDSCH transport block comprises joint infor-
mation: modulation scheme and transport block size, which
corresponds to one CQI index and a group of occupied
downlink physical resource blocks, that 1s the CQI reference
resource. Wherein, the maximum CQI value 1s the maxi-
mum CQI value when ensuring that the Block Error Ratio
(BLER) 15 not greater than 0.1, and it helps to control the
resource allocation. Generally, the smaller the CQI value 1s,
more resources will be occupied, and the BLER perfor-
mance 1s better. For the joint information corresponding to
one CQI mdex and having the transport block size and
modulation scheme, if: the joint information transmitted by
the PDSCH 1n the CQI reference resource according to the
related transport block size can be notified with signaling, in
addition:

the modulation scheme 1s characterized with the CQI
index and uses the joint information including the transport
block size and the modulation scheme in the reference
resource, and the effective channel coding rate generated by
the modulation scheme 1s the most closing effective channel
coding rate which can be characterized with the CQI 1index.
When there 1s more than one of the joint information and all
of the join mformation can generate similarly closing eflec-
tive channel encoding rate characterized by the CQI index,
the joint information having the minimum transport block
s1ze 15 used.
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Each CQI index corresponds to one modulation scheme
and transport block size, and the corresponding relationship
between the transport block size and the number of physical
resource blocks (NPRB) can be showed with a table. The
coding rate can be calculated according to the transport
block size and the NPRB.

In the LTE system, the ACK/NACK 1s transmitted on the
physical uplink control channel (PUCCH) 1n the PUCCH
format 1/1a/1b, 11 the User Equipment (UE) needs to trans-
mit uplink data, the data are transmitted on the physical
uplink shared channel (PUSCH), the CQI/PMI, RI feedback
may be a periodic or a periodic feedback, and the specific

feedback 1s shown in Table 2:

TABLE 2

uplink physical channels corresponding to periodic feedback
and a periodic feedback

Periodic CQI Aperiodic CQI
Scheduling pattemn report channel report channel
Frequency non- PUCCH
selective
Frequency selective PUCCH PUSCH

Wherein, for the periodic CQI/PMI, RI feedback, if the
UE does not need to transmit the uplink data, the perlodlc
CQI/PMI, RI feedback 1s transmitted on the PUCCH 1n
PUCCH format 2/2a/2b, 1f the UE needs to transmit the
uplink data, the CQI/PMI, RI 1s transmitted on the PUSCH;
the aperiodic CQI/PMI, RI feedback 1s only transmitted on
the PUSCH.

The Long-Term Evolution (referred to as LTE) Release 8
standard defines the following three downlink physical
control channels: Physical Control Format Indicator Chan-
nel (reterred to as PCFICH), Physical Hybrid Automatic
Retransmission Request Indicator Channel (referred to as
PHICH) and Physical Downlink Control Channel (referred
to as PDCCH). Wheremn the PDCCH 1s used to carry
Downlink Control Information (referred to as DCI), com-
prising: uplink, downlink scheduling information, and
uplink power control information. The DCI format 1s
divided into the following: DCI format 0, DCI format 1, DCI
format 1A, DCI format 1B, DCI format 1C, DCI format 1 D,
DCI format 2, DCI format 2A, DCI format 2B, DCI format
2C, DCI format 2D, DCI format 3, and the DCI format 3 A,
and the like:

In the LTE, downlink control information such as the
coding and modulation scheme, the resource allocation
position and the HARQ information need to be defined 1n the
downlink control signaling. Wherein, the downlink sched-
uling of the base station determines the coding and modu-
lation scheme, and especially, the protocol defines a modu-
lation and transport block size table, and each row of the
table corresponds to one MCS 1ndex, for each MCS 1ndex,
the modulation and transport block size table defines one
combination of modulation scheme and code rate, and the
specific table can refer to the LTE 36.213 standard, and one
MCS index essentially corresponds to one spectral etlhi-
ciency, the selection for the MCS 1ndex needs to refer to the
desired CQI value, generally the base station needs to
consider the spectral efliciencies of the two parties 1n the
implementation. The base station determines the MCS 1ndex
and also needs to determine the resource allocation infor-
mation, and the resource allocation provides the number of
physical resource blocks (NPRB) which need to be occupied
in the downlink transmission, the LTE standard also pro-
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4

vides a transport block size (ITBS) table, and the table
defines the TBS size under the condition of a given MCS

index and the number of physical resource blocks (NPRB),
and with these coding and modulation parameters, the
downlink coding and modulation can be performed.

In Release 10 (R10), the UE 1s semi-statically configured
to receive the PDSCH data transmission through the high-
layer signaling based on one of the following transmission
modes and according to the PDCCH indication of UE-
Spemﬁc search space:
Iransmission Mode 1:
Iransmission Mode 2:
Iransmission Mode 3:
Iransmission Mode 4:
Iransmission Mode 5:
Iransmission Mode 6:

Single-antenna port; port O
Transmit diversity

Open-loop spatial multiplexing
Closed-loop spatial multiplexing
Multi-user MIMO

Closed-loop Rank=1 precoding
Iransmission Mode 7: Single-antenna port; port 3
Iransmission Mode 8: dual-stream transmission, namely
double-stream beamiorming

Transmission Mode 9: Up to 8 layer transmission

Transmission Mode 10: up to 8 layer transmission which
supports the COMP function.

After experiencing several versions such as R8/9/10, the
Long Term Evolution (referred to as LTE) system gradually
and accurately studied the R11 technology. At present, some
R8 products began to gradually become commercial, the R9
and the R10 are to be further product planned.

A modulation and coding scheme of up to 64QAM 1s
supported in the uplink and downlink in the existing stan-
dards, and along with the development of heterogeneous
networks, the small cell requires higher data transmission
rate and higher system spectral efliciency, but the existing

standards cannot meet this requirement.

SUMMARY

The embodiment of the present document provides a
modulation processing method, a user equipment (UE) and
a base station to solve the problem that existing communi-
cation standards cannot meet the requirements.

To solve the abovementioned technical problem, the
embodiment of the present document provides a coding and
modulation processing method, and the method comprises:

a base station transmitting a high-layer configuration
signaling to a user equipment (UE), wherein the high-layer
configuration signaling 1s used to indicate whether to sup-
port a high-order Quadrature Amplitude Modulation (QAM)
modulation scheme, the high-order QAM modulation
scheme 1s a modulation scheme of M QAM, wherein M 1s
a number greater than 64.

Preferably, after the base station transmits the high-layer
configuration signaling, the method further comprises:

the base station receiving channel state information of the
UE, wherein the channel state information at least comprises
channel quality indication (CQI) information, and when the
high-layer configuration signaling indicates not supporting
the high-order QAM modulation scheme, the CQI informa-
tion 1s obtained based on a first CQI table which does not
support the high-order QAM modulation scheme, and when
the high-layer configuration signaling indicates supporting
the high-order QAM modulation scheme, the CQI informa-
tion 1s obtained based on a second CQI table which supports
the high-order QAM modulation scheme.

Preferably, after the base station transmits the high-layer
configuration signaling, the method further comprises:

the base station transmitting a downlink control signaling
to the UE, wherein the downlink control signaling at least
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comprises a modulation and coding scheme field (I, <),
when the high-layer configuration signaling indicates not
supporting the high-order QAM modulation scheme, then
the modulation and coding scheme field (I,,-.) 1s deter-
mined based on a first modulation and transport block size
(TBS) index table which does not support the high-order
QAM modulation scheme; when the high-layer configura-
tion signaling indicates supporting the high-order QAM
modulation scheme, 1n combination with predefined infor-
mation, 1t 1s to determine whether the modulation and coding,
scheme field (I, ,-.) 1s determined based on a second modu-
lation and TBS index table which supports the high-order
QAM modulation scheme.

To solve the above-mentioned technical problem, the
embodiment of the present document further provides a
coding and modulation processing method, and the method
COmMprises:

a UE receiving a high-layer configuration signaling trans-
mitted by a base station, wherein the high-layer configura-
tion signaling 1s used to indicate whether to support a
high-order Quadrature Amplitude Modulation (QAM)
modulation scheme, the high-order QAM modulation
scheme 1s a modulation scheme of Mgreater-than-64 QAM,
wherein M 1s a number greater than 64.

To solve the above-mentioned technical problem, the
embodiment of the present document further provides a base
station, and the base station comprises:

a configuration mformation transmitting unit, configured
to transmit a high-layer configuration signaling to a UE,
wherein the high-layer configuration signaling 1s used to
indicate whether to support a high-order Quadrature Ampli-
tude Modulation (QAM )modulation scheme , and the high-
order QAM modulation scheme 1s a modulation scheme of
Mgreater-than-64 QAM, wherein M 1s a number greater than
64.

To solve the abovementioned technical problem, the pres-
ent document further provides a UE, and the UE comprises:

a confliguration information receiving unit, configured to
receive a high-layer configuration signaling transmitted by a
base station, wherein the high-layer configuration signaling,
1s used to indicate whether to support a high-order Quadra-
ture Amplitude Modulation (QAM) modulation scheme |
and the high-order QAM modulation scheme 1s a modula-
tion scheme of Mgreater-than-64 QAM, wherein M 1s a
number greater than 64.

The embodiment of the present document can be used to
support the MQAM transmission and feedback very well,
support the MQAM under the conditions of being compat-
ible with existing systems, without increasing signaling

overheads, and ensuring that the transmission and feedback
are consistent, increase the system frequency etliciency and
the data peak rate, and support using the 256QQAM or not
support the 256(QAM through the semi-static switching, thus
ensuring the use of 256(QAM 1n reasonable environments,
for example, the 256(QAM can only be used 1n the small-cell
environment.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 15 a schematic diagram of a modulation processing,
method applied to a base station 1 accordance with an
embodiment of the present document;

FIG. 2 1s a schematic diagram of a modulation processing,
method applied to a UE 1n accordance with an embodiment
of the present document;
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6

FIG. 3 1s a schematic diagram of structure of the base
station 1n accordance with an embodiment of the present
document;

FIG. 4 15 a structure diagram of structure of the UE 1n
accordance with an embodiment of the present document.

PREFERRED EMBODIMENTS OF THE
INVENTION

Hereinaiter, 1n conjunction with the accompanying draw-
ings, the embodiments of the present document will be
described 1n detail. It should be noted that, in the case of no
conflict, embodiments and features in the embodiments in
the present application can be combined randomly with each
other.

Embodiment One

The present embodiment provides a modulation process-
ing method, applied to an evolved NodeB (eNodeB), and
comprising that:

an evolved NodeB (eNodeB) transmits a high-layer con-
figuration signaling to a user equipment (UE), wherein the
high-layer configuration signaling 1s used to indicate
whether to support a high-order Quadrature Amplitude
Modulation (QAM) modulation scheme, and the high-order
QAM modulation scheme i1s a modulation scheme of
Mgreater-than-64 QAM, wherein M 1s a number greater than
64.

In this specification, the high-order QAM 1s also called M
QAM, wherein M 1s a positive iteger greater than 64 and
1s a power of 2.

In the embodiment one, M=256, and M QAM 1s the
256QAM.

Alternatively, the high-layer configuration signaling may
be a newly added high-layer configuration signaling or an
existing high-layer configuration signaling, such as an exist-
ing high-layer configuration signaling which 1s used to
indicate the transmission mode;

when the high-layer configuration signaling 1s new added.,
it 1s to predefine one or more transmission modes support
transmitting the high-layer configuration signaling, while
other modes do not support transmitting the high-layer
configuration signaling, the eNodeB only transmits the
high-layer configuration signaling when the transmission
mode supports transmitting the high-layer configuration
signaling.

Understandably, when using an existing high-layer con-
figuration signaling, it 1s equivalent to use an 1mplicit mode
to mdicate whether to support the high-order QAM modu-
lation scheme. In order to achieve the purpose of implicit
indication, both the high-layer configuration signaling
sender and recipient, that is, both the eNodeB and the UE,
predefines the corresponding a relationship between the
explicit indication content (such as the transmission mode)
and the implicit indication content (refer to whether to
support the high-order QAM modulation scheme).

Alternatively, the high-layer configuration signaling
which 1s used to indicate the transmission mode 1s used to
achieve implicitly indicating whether to support the high-
order QAM modulation scheme; for example, the eNodeB
and the UE predefine one or more modes to support the
MQAM, while other transmission modes do not support the
MQAM;

Alternatively, the above-mentioned transmission modes
which support the MQAM may be transmission mode 9,
transmission mode 10, a newly defined transmission mode,
or, all transmission modes, or only one or more specific
transmission modes are newly defined;
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Alternatively, M may also be 128, 256 or 1024.

The method of the present embodiment ensures to support
or not support using the 256QAM with the semi-static
switching, ensures to use the 256(QAM 1n reasonable envi-
ronments, for example, the 256QQAM can only be used 1n the
small-cell environment.

Embodiment Two

The present document provides a coding and modulation
processing method, applied to an evolved NodeB (eNodeB),

and comprising that:

the eNodeB transmits a high-layer configuration signaling
to a user equipment (UE), wherein the high-layer configu-

ration signaling 1s used to indicate whether to support a
high-order Quadrature Amplitude Modulation (QAM)

modulation scheme , and the high-order QAM (also known
as M QAM) modulation scheme 1s a modulation scheme of
Mgreater-than-64 QAM, wherein M 1s a number greater than

64.

On the basis of any of the above-mentioned high-layer
the eNodeB

receives channel state information of the UE, and the

configuration signaling 1mplementations,

channel state information at least comprises channel quality
indication (CQI) information, when the high-layer configu-
ration signaling indicates not supporting the high-order
QAM modulation scheme, the CQI information 1s obtained
based on a first CQI table which does not support the
high-order QAM modulation scheme, when the high-order
configuration signaling indicates supporting the high-order
QAM modulation scheme, the CQI information 1s obtained
based on a second CQI table which supports the high-order
QAM modulation scheme.

The code rate value r corresponding to the last combina-
tion of modulation and code rate 1n the second CQI table 1s
a real number between 0.92 and 0.96, for example: r=0.93.

The first CQI table 1s the 4-bit CQI table 1n the LT
Release 8; the second CQI table has the following modes:

mode Al:

the second CQI table has 16 values, that 1s, the CQI 1s
indicated with 4 bits, except the L2 combinations of modu-
lation scheme and code rate, the .1 combinations of modu-
lation scheme and code rate in the first CQI table 1n turn
work as the first L1 combinations of modulation scheme and
code rate 1n the second CQI table, and the next L2 combi-
nations of modulation scheme and code rate 1in the second
CQI table are combinations of greater-than-64 QAM and
code rate; L1 and L2 are positive integers greater than 1, and
L1+L.2=15, and M 1s a number greater than 64;

the mode Al can be any one of the following modes:

L1l

mode All: except the first L2' combinations of modula-
tion scheme and code rate, the LL1' combinations of modu-
lation scheme and code rate in the first CQI table 1n turn
work as the first L1' combinations of modulation scheme and
code rate 1 the second CQI table, and the next L2' combi-
nations of modulation scheme and code rate in the second
CQI table are combinations of M-than-64 QAM, wherein M

1s a number greater than 64;

the following 1s the second CQI table designed according
to the mode All, wherein L.2'=2, .L1'=13, as shown 1n Table

3:

10

15

20

25

30

35

40

45

50

55

60

65

8

TABLE 3
Modulation Code rate x Spectral
CQI index scheme 1024 efficiency
0 out of range

1 (formerly 3) QPSK 193 0.3770
2 (formerly 4) QPSK 308 0.6016
3 (formerly 5) QPSK 449 0.8770
4 (formerly 6) QPSK 602 1.1758
5 (formerly 7) 16QAM 378 1.4766
6 (formerly &) 16QAM 490 1.9141
7 (formerly 9) 16QAM 616 2.4063
& (formerly 10) 64QAM 466 2.7305
9 (formerly 11) 64QAM 567 3.3223
10 (formerly 12) 64QAM 666 3.9023
11 (formerly 13) 64QAM 772 4.5234
12 (formerly 14) 64QAM 873 5.1152
13 (formerly 15) 64QAM 948 5.5547
14 (new) 256QAM 844 6.5938%
15 (new) 256QAM 952 7.4375

The CQI 1index “2 (formerly 4)” 1n the first row and fourth

column of the above table indicates that the corresponding

combination of modulation scheme and code rate when the
CQI 1index 1s 2 1s the same with the corresponding combi-

nation of modulation scheme and code rate when the CQI
index 1s 4 in the former CQI table (that 1s, the first CQI table
mentioned 1n this specification), the “15 (new)” 1n the last
column indicates that the corresponding combination of
modulation scheme and code rate when the CQI index 1s 15
1s new with respect to the former CQI table. Similarly the
method for reading the second CQI table 1s similar and wall
not be repeated 1n the following.

Mode Al2: except the first L2' even-numbered combina-
tions of modulation and code rate or odd-numbered combi-
nations of modulation and code rate, the .1' combinations 1n
the first CQI table 1n turn work as the first L1' combinations
in the second CQI table, the last L2' combinations of
modulation scheme and code rate 1n the second CQI table
are combinations of QAM and code rate; wherein, 1n the first
CQI table, the odd-numbered combinations of modulation
scheme and code rate refer to the set of the 1st, 3rd, 5th, 7th,
Oth, 11th and 13th combinations of modulation scheme and
code rate, the even-numbered combinations of modulation
scheme and code rate refer to the set of the 2nd,4th,6th,3th,
10th,12th,14th combinations of modulation scheme and
code rate, wherein M 1s a number greater than 64.

The following 1s the second CQI table designed according,
to the mode A12, wherein L.2'=2, and L1 '=13, and except the
first two even numbered combinations of modulation and
code rate, the other 13 combinations 1n the first CQI table 1n

turn work as the first 13 combinations 1 the second CQI
table. As shown 1n Table 4:

TABLE 4
Modulation Code rate x Spectral
CQI index scheme 1024 efficiency
0 out of range

1 (formerly 1) QPSK 78 0.1523
2 (formerly 3) QPSK 193 0.3770
3 (formerly 5) QPSK 449 0.8770
4 (formerly 6) QPSK 602 1.1758
5 (formerly 7) 16QAM 378 1.4766
6 (formerly 8) 16QAM 490 1.9141
7 (formerly 9) 16QAM 616 2.4063
8 (formerly 10) 64QAM 466 2.7305
9 (formerly 11) 64QAM 567 3.3223
10 (formerly 12) 64QAM 666 3.9023
11 (formerly 13) 64QAM 772 4.5234
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TABLE 4-continued

Modulation Code rate x Spectral
CQI index scheme 1024 efficiency
12 (formerly 14) 64QAM 873 5.1152
13 (formerly 13) 64QAM 948 5.5547
14 (new) 256QAM 844 6.5938%
15 (new) 256QAM 952 7.4375

Or, mode A2: i the second CQI table, the CQI has 16 or
32 values, any combination of modulation scheme and code
rate 1n the second CQI table 1s different from all combina-
tions of modulation scheme and code rate 1n the first CQI
table; alternatively, the first combination of modulation
scheme and code rate 1n the second CQI table 1s the same as
the k-th combination of modulation scheme and code rate in
the first CQI table, and other combinations of modulation
scheme and code rate 1n the second CQI table are different
from all combinations of modulation scheme and code rate
in the first CQI table, k 1s a positive integer between 1 and
S; wherein, 1n the second CQI table, the first combination of

modulation scheme and code rate refers to the second row 1n
the second CQI table, and the corresponding CQI index 1s 1.

The following 1s the second CQI table designed with the
mode A2, where k=1, the first combination of modulation
scheme and code rate 1n the second CQI table 1s the same as
the first combination of modulation scheme and code rate in
the first CQI table, other combinations of modulation
scheme and code rate 1n the second CQI table are different
from all combinations of modulation scheme and code rate

in the first CQI table. As shown in Table 5:

TABLE 5
Code rate x Spectral
CQI index Modulation 1024 efficiency
0 out of range
1 (formerly 1) QPSK 78 0.1523
2 QPSK 137 0.2676
3 QPSK 237 0.4629
4 QPSK 395 0.7715
5 QPSK 576 1.1250
6 16QAM 380 1.4844
7 16QAM 522 2.0391
8 16QAM 672 2.6250
9 64QAM 535 3.1348
10 64QAM 635 3.8379
11 64QAM 784 4.5938%
12 64QAM 899 5.2676
13 256QAM 759 5.9297
14 256QAM 868 6.7813
15 256QAM 952 7.4375

Or, mode A3: the CQI 1n the second CQI table has 32
values, the first 13, 14 or 15 combinations 1n the odd-
numbered combinations of modulation scheme and code rate

in the second CQI table are the combinations of modulation
scheme and code rate 1n the first CQI table.

The following 1s the second CQI table designed with the
mode A3, wherein the first 14 combinations 1n the odd-
numbered combinations of modulation scheme and code rate
in the second CQI table are the combinations of modulation

scheme and code rate 1n the first CQI table, as shown 1n
Table 6:
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TABLE 6
Code rate x Spectral
CQI index Modulation 1024 efficiency
0 out of range
1 (formerly 1) QPSK 78 0.1523
2 (formerly 2) QPSK 120 0.2344
3 (formerly 3) QPSK 193 0.3770
4 (new) QPSK 251 0.4902
5 (formerly 4) QPSK 308 0.6016
6 (new) QPSK 379 0.7402
7 (formerly 3) QPSK 449 0.8770
& (new) QPSK 526 1.0273
9 (formerly 6) QPSK 602 1.1758
10 (new) 16QAM 340 1.3281
11 (formerly 7) 16QAM 378 1.4766
12 (new) 16QAM 434 1.6953
13 (formerly &) 16QAM 490 1.9141
14 (new) 16QAM 553 2.1602
15 (formerly 9) 16QAM 616 2.4063
16 (new) 64QAM 438 2.5664
17 (formerly 10) 64QAM 466 2.7305
18 (new) 64QAM 517 3.0293
19 (formerly 11) 64QAM 567 3.3223
20 (new) 64QAM 616 3.6094
21 (formerly 12) 64QAM 666 3.9023
22 (new) 64QAM 719 4.2129
23 (formerly 13) 64QAM 772 4.5234
24 (new) 64QAM 822 4.8164
25 (formerly 14) 64QAM 873 5.1152
26 (new) 64QAM 911 5.3379
27 (formerly 15) 64QAM 948 5.5547
28 (new) 256QAM 779 6.0859
29 (new) 256QAM 844 6.5938
30 (new) 256QAM 903 7.0547
31 (new) 256QAM 952 7.4375

Embodiment Three

The modulation processing method embodiment of the
embodiment three in accordance with the present document
1s applied to an eNodeB and comprises that:

an evolved NodeB (eNodeB) transmits a high-layer con-
figuration signaling to a user equipment (UE), wherein the
high-layer configuration signaling 1s used to indicate
whether the supported modulation schemes comprise the
high-order QAM modulation scheme. Wherein M 1s a posi-
tive mteger greater than 64 and 1s a power of 2.

Alternatively, on the basis of any of the abovementioned
high-layer configuration signaling implementations, the
cNodeB transmits a downlink control signaling to the UE,
and the downlink control signaling at least comprises a
modulation and coding scheme field ( ), When the high-layer
configuration signaling indicates not supporting the high-
order QAM modulation scheme, the modulation and coding
scheme field () 1s determined based on the first modulation
and transport block size (1TBS) index table which does not
support the high-order QAM modulation scheme; when the
high-layer configuration signaling indicates supporting the
high-order QAM modulation scheme, with combination of
the predefined information, it 1s to determine whether the
modulation and coding scheme field ( ) 1s determined based
on the second modulation and TBS index table which
supports the high-order QAM modulation scheme.

Alternatively, the predefined information 1s at least one of
the following: a search space, a downlink control informa-
tion format, a Cyclic Redundancy Check (CRC) scrambling
mode of downlink control information.

Alternatively, the predefined information 1s a search
space, and predefines that: when the high-layer configura-
tion signaling indicates supporting the high-order QAM
modulation scheme and 1t 1s 1n a public search space, the
modulation and coding scheme field ( ) 1s determined based
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on the first modulation and transport block size (1BS) index
table which does not support the high-order QAM modula-
tion scheme, when the high-layer configuration signaling
indicates supporting the high-order QAM modulation
scheme and it 1s in the UE-specific search space, the
modulation and coding scheme field ( ) 1s determined based
on the second modulation and transport block size (TBS)
index table which supports the high-order QAM modulation
scheme;

or, the pre-defined information 1s the search space and the
CRC scrambling mode corresponding to the downlink con-
trol information, and predefines that: when the high-order
configuration signaling indicates supporting the high-order
QAM modulation scheme and a Semi-Persistent Scheduling
(SPS) Cell Radio Network Temporary Identifier (C-RNTT)
scrambles CRC 1n a public search space or 1n a UE-specific
search space, the modulation and coding scheme field ( ) 1s
determined based on the first modulation and transport block
size (IBS) index table which does not support the high-
order QAM modulation scheme, when the high-layer con-
figuration signaling indicates supporting the high-order
QAM modulation scheme and a C-RNTT scrambles the CRC
in the UE-specific search space, the modulation and coding
scheme field ( ) 1s determined based on the second modu-
lation and transport block size (IBS) index table which
supports the high-order QAM modulation scheme.

Alternatively, the predefined information may also be the
downlink control mmformation format and predefines that:
when the high-layver configuration signaling indicates sup-
porting the high-order QAM modulation scheme and the
downlink control information format i1s a format predefined
as supporting the high-order QAM modulation scheme, then
the modulation and coding scheme field ( ) 1s determined
based on the second modulation and transport block size
(ITBS) index table which supports the high-order QAM
modulation scheme, when the high-layer configuration sig-
naling indicates not supporting the high-order QAM modu-
lation scheme or the downlink control information format 1s
a Tormat predefined as not supporting the high-order QAM
modulation scheme, the modulation and coding scheme field
( ) 1s determined based on the first modulation and transport
block size (ITBS) index table which does not support the
high-order QAM modulation scheme.

For another example: 1t 1s to predefine that all downlink
control information formats corresponding to the transmis-
sion modes which support the QAM modulation scheme
support the high-order QAM modulation scheme, or only
one of all the downlink control information formats corre-
sponding to the transmission modes which support the QAM
modulation scheme supports the high-order QAM modula-
tion scheme.

Alternatively, the above-mentioned control immformation

format supporting the MQAM may comprise at least one of
the following: DCI Format 2C, DCI Format 2D, DCI Format

4, DCI Format O, DCI Format 1A, DCI Format X (newly
defined control information format);

Alternatively, the eNodeB transmits the downlink data
based on the downlink control signaling.

Alternatively, the first modulation and TBS index table 1s
the 5-bit modulation and TBS index table 1n the L'TE Release
8: the second modulation and TBS index table uses one of
the following modes:

mode B1: the second modulation and TBS index table has
32 values, that 1s, the MCS 1ndex 1s represented by 5 bits,
except L2 combinations of modulation and TBS index, L1
combinations 1n the first modulation and TBS index table in
turn work as the first 23 combinations 1n the second modu-
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lation scheme and TBS index table, the next .2-1 combi-
nations following the first L1 combinations in the second
modulation and TBS index table are combinations of
MQAM and TBS index, the TBS indexes of the last L3
combinations in the second modulation and TBS index table
are default; L1, L2 and L3 are positive integers greater than
1, and L1+L.2+1.3-1=32, and M 1s a number greater than 64;

Alternatively, the mode B1 may be the mode B11 or B12,
wherein:

mode B1l: except first L2' combinations of modulation
and TBS index, L1'combinations 1n the first modulation and
TBS 1ndex table 1n turn work as the first L.1'combinations in
the second modulation scheme and TBS index table, next
[.2'-1 combinations 1n the second modulation and TBS index
table are combinations of M QAM and TBS index, the TBS
indexes of the last [L3' combinations in the second modula-

tion and TBS index table are default; LL1', L.2' and L3' are

positive itegers greater than 1, and M 1s a number greater
than 64;

According to the mode B11, 11 L2'=6, L.1'=23, L.3'=4, then
the second modulation and TBS index table may be designed
as shown 1n Table 7/:

TABLE 7

TBS index
lrgs

Modulation
Qe

MCS index
Lises

0 (formerly 6)
1 (formerly 7)
2 (formerly &)
3 (formerly 9)
4 (formerly 10)
5 (formerly 11)
6 (formerly 12)
7 (formerly 13)
& (formerly 14)
9 (formerly 15)
10 (formerly 16)
11 (formerly 17)
12 (formerly 18)
13 (formerly 19)
14 (formerly 20)
15 (formerly 21)
16 (formerly 22)
17 (formerly 23)
18 (formerly 24)
19 (formerly 25)
20 (formerly 26)
21 (formerly 27)
22 (formerly 28)
23 (new)
24 (new)
25 (new)
26 (new)
27 (new)
28 (formerly 29)
29 (formerly 30)
30 (formerly 31)
31 (new)

i I

00 -1 O A D R = OO 00 w1 O B WD = O

19

20

21

22

23

24

25

26

27
reserved

GO O P B 00 00 G0 D0 B0 ON OGN Oy O O CON Oy Oy ON N OY O DR R DR B PR R R R RS R

mode B12: except first L2' combinations in even-num-
bered combinations of modulation and TBS 1ndex or odd-
numbered combinations of modulation and TBS index, LL1'
combinations 1n the first modulation scheme and TBS index
table 1n turn work as the first L1' combinations 1n the second
modulation and TBS index table, and following L.2'-1 com-
binations 1n the second modulation and TBS index table are
combinations of M QAM and TBS index, the TBS indexes
of the last L3' combinations in the second modulation and
TBS 1ndex table are default; L1, L.2' and L3' are positive
integers greater than 1, and M 1s a number greater than 64;
wherein, 1n the first modulation and TBS index table, the
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odd-numbered combinations of modulation and TBS 1ndex
refer to a set of 1%, 3 5% ... , 27", 29" combinations of
modulation and TBS 1ndex, the even-numbered combina-
tions of modulation and TBS index refer to a set of 2%, 47
67 ..., 28”7 combinations of modulation and TBS index;
According to the sub-mode B12, 11 L1'=23, L.2'=6, L.3'=4,
and except the first L2' combinations 1n the even-numbered
combinations of modulation and TBS index, the LL1' com-
binations 1n the first modulation scheme and TBS index table
in turn work as the first LL1' combinations in the second
modulation and TBS 1ndex table, then the second modula-
tion and TBS index table can be designed as the following

table 8:

TABLE 8

MCS index Modulation TBS index
Lises Q. lras

-

0 (formerly O)
1 (formerly 2)
2 (formerly 4)
3 (formerly 6)
4 (formerly &)
5 (formerly 10)
6 (formerly 12)
7 (formerly 13)
8 (formerly 14)
9 (formerly

10 (formerly 16)
11 (formerly 17)
12 (formerly 18)
13 (formerly 19)
14 (formerly 20)

e

1 b_i' H

22 (former]

23 (new)
24 (new)
25 (new)
26 (new)
27 (new)

28 (former!
29 (former]
30 (former!

15 (formerl
16 (formerl
17 ({formerl
18 (formerl
19 (formerl
20 (former]

21 (formerl

y 29)
'y 30)

'y 31)

00 -1 Ot I L RD = O A0 00 =1 Ot B L) b

19

20

21

22

23

24

25

26

27
reserved

GO On P B 00 G0 D0 D0 G0 O O Oy O CN Oy Oy N SN O ON Oy B R DRR BRR B BRI

31 (new)

Mode B13: except first [.2'-2, one of 107 and 117 , and
one of 17% and 18", .1' combinations of modulation and
TBS index 1n the first modulation and TBS 1ndex table 1n
turn work as the first LL1' combinations in the second
modulation and TBS index table, next [.2'-1 combinations
following the first L1' combinations in the second modula-
tion and TBS index table are combinations of M QAM and
TBS 1index, and the TBS indexes of the last L3' combinations
in the second modulation and TBS index table are default;
L1', L2' and L3' are positive integers greater than 1, and M
1s a number greater than 64;

depending on the mode B13, 11 L1'=23, L.2'=6, L3'=4, the
second modulation and TBS index table may be designed as
shown 1n Table 9:

TABLE 9
MCS index Modulation TBS index
Iarcs Qrn I7as
0 (formerly 4) 2 0
1 (formerly 5) 2 1
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TABLE 9-continued

MCS index Modulation TBS index

IM S

2 (former!
3 (former]
4 (former
5 (former]
6 (former]
7 (former!
8 (former]
9 (former!
10 (former]
11 (former
12 (former!
13 (former]
14 (former!
15 (former]
16 (former!
17 (former]
18 (former!
19 (former]
20 (former]
21 (former]
22 (former]
23 (new)
24 (new)
25 (new)
26 (new)
27 (new)
28 (former]
29 (former!

y 6)
y 7)
y 8)
y 9)
y 11)
y 12)
'y 13)
y 14)
y 15)

y 16)

y 18)
y 19)
'y 20)
y 21)
y 22)
y 23)
'y 24)
'y 25)
'y 26)
'y 27)

'y 28)

y 29)
'y 30)

30 (former]
31 (new)

y 31)

Qi

GO On o B G0 00 G0 D0 00 ON O O N N O Oy O N Oy Oy B B R DR B R R R R

ITBS

—t bt bt et et et ek b
GO =] O o s Ik — O 0~ Oy B ) B

Mode B14: except first L.2'-2, one of 107 and 117, and one
of 177 and 18” in even-numbered combinations of modu-
lation and TBS index or odd-numbered combinations of
modulation and TBS 1ndex, [.1' combinations of modulation
and TBS 1ndex 1n the first modulation and TBS index table
in turn work as the first LL1' combinations 1n the second
modulation and TBS index table, next .2'-1 combinations
following the first L1' combinations 1n the second modula-
tion and TBS index table are combinations of M QAM and
TBS 1index, and the TBS indexes of the last LL3' combinations
in the second modulation and TBS index table are default;
L1', L2' and L3' are positive itegers greater than 1, and M
1s a number greater than 64;

depending on the mode B14, 1f L1'=23, L.2'=6, LL3'=4, the
second modulation and TBS index table may be designed as
shown 1n Table 10:

TABLE 10

MCS index Modulation TBS index

IM ) Qm I IB8S8

0 (formerly O)
1 (formerly 2)
2 (formerly 4)
3 (formerly 6)
4 (formerly 8)
5 (formerly 9)
6 (formerly 11)
12)
13)
14)
15)
16)

7 (formerl
8 (formerl
9 (formerl
10 (formerl
11 (formerl
12 (formerly 18)
13 (formerly 19)
14 (formerly 20)

N S S N N e

15 (former]

'y 21)

16 (former!
17 (former]

y 22)
'y 23)

o T L S L S o A o A v S "N LV AV AW AV LN R N R T O T O T O B

R Y N R N oI~ < Bl = L R S VU R SO
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TABLE 10-continued
MCS index Modulation TBS 1ndex
Iarcs Qrn I7as
18 (formerly 24) 6 1%
19 (formerly 25) 6 19
20 (formerly 26) 6 20
21 (formerly 27) 6 21
22 (formerly 28) 6 22
23 (new) 8 23
24 (new) 8 24
25 (new) 8 25
26 (new) 8 26
27 (new) 8 27
28 (formerly 29) 2 reserved
29 (formerly 30) 4
30 (formerly 31) 6
31 (new) 8

Or, mode B2: the second modulation and TBS index table
has 32 or 64 values, any combination of modulation scheme
and TBS index in the second modulation and TBS index
table 1s difterent from all combinations of modulation and
TBS 1ndex 1n the first modulation and TBS index table; or,
the first combination of modulation scheme and TBS index
in the second modulation and TBS index table 1s the same
as the k-th combination 1n the first modulation and TBS
index table, and the TBS indexes of the last four combina-
tions 1n the second modulation and TBS index table are
default, and others are different, k 1s a positive integer
between 1-5. Wherein the first combination of modulation
scheme and TBS index 1n the second modulation and TBS
index table 1s the first row 1n the second modulation and TBS
index table, and the corresponding MCS 1ndex 1s 0.

According to the mode B2, 1f the second modulation and
TBS index table has 32 values, any combination of modu-
lation scheme and TBS index in the second modulation and
TBS index table 1s different from all combinations of modu-
lation and TBS index 1n the first modulation and TBS index
table, and the second modulation and TBS index table may
be designed as shown in Table 11:

TABLE 11
MCS ndex Modulation TBS index
Larcs Qe lras
0 2 0
1 2 1
2 2 2
3 2 3
4 2 4
5 2 5
6 4 5
7 4 6
8 4 7
9 4 8
10 4 9
11 4 10
12 4 11
13 6 11
14 6 12
15 6 13
16 6 14
17 6 15
18 6 16
19 6 17
20 6 18
21 6 19
22 8 19
23 8 20
24 8 21
25 8 22
26 8 23
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TABLE 11-continued

MCS index Modulation TBS index
Liscs Q lrss
27 8 24
28 2 Reserved
29 4
30 6
31 8

Or, mode B3: the second modulation and TBS index table
has 64 values, the first 1 odd-numbered or even-numbered

combinations of modulation and TBS index in the second
modulation and TBS index table are the combinations of
modulation and TBS index 1n the first modulation and TBS
index table, where 1 1s a positive integer between 20-29.
According to the sub-mode B3, it 1=26, and the first |
even-numbered combinations of modulation and TBS index
in the second modulation scheme and TBS index table are
the combinations of modulation and TBS index 1n the first
modulation and TBS 1ndex table, and the second modulation
and TBS 1ndex table may be designed as shown 1n Table 12:

TABLE 12

Modulation TBS

MCS index order index
Lascs Qrn I7as
0 (new) 2 0
1 (formerly 0) 2 1
2 (formerly 1) 2 2
3 (formerly 2) 2 3
4 (new) 2 4
5 (formerly 3) 2 5
6 (new) 2 6
7 (formerly 4) 2 7
8 (new) 2 8
9 (formerly 5) 2 9
10 (new) 2 10
11 (formerly 6) 2 11
12 (new) 2 12
13 (formerly 7) 2 13
14 (new) 2 14
15 (formerly &) 2 15
16 (new) 2 16
17 (formerly 10) 4 17
18 (new) 4 18
19 (formerly 11) 4 19
20 (new) 4 20
21 ({formerly 12) 4 21
22 (new) 4 22
23 (formerly 13) 4 23
24 (new) 4 24
25 (formerly 14) 4 25
26 (new) 4 26
27 ({formerly 15) 4 27
28 (new) 4 28
29 ({formerly 17) 6 29
30 (new) 6 30
31 ({formerly 18) 6 31
32 (new) 6 32
33 (formerly 19) 6 33
34 (new) 6 34
35 (formerly 20) 6 35
36 (new) 6 36
37 (formerly 21) 6 37
38 (new) 6 38
39 (formerly 22) 6 39
40 (new) 6 40
41 (formerly 23) 6 41
42 (new) 6 472
43 (formerly 24) 6 43
44 (new) 6 44
45 (formerly 25) 6 45
46 (new) 6 46
47 (formerly 26) 6 47
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TABLE 12-continued

Modulation TBS
MCS index order index
Larcs Q lrps
48 (new) 6 48
49 (formerly 27) 6 49
50 (new) 6 50
51 ({formerly 28) 6 51
52 (new) 8 52
53 (new) 8 53
54 (new) 8 54
55 (new) 8 55
56 (new) 8 56
57 (new) 8 57
58 (new) 8 58
59 (new) 8 59
60 (formerly 29) 2 Reserved
61 (formerly 30) 4
62 (formerly 31) 6
63 (new) 8

Based on the above-mentioned embodiment, the modu-
lation processing method, which 1s applied to the eNodeB,
of the present document 1s shown 1n FIG. 1, and comprises
the following steps:

in step 101: the eNodeB transmits a high-layer configu-
ration signaling to the UE, wherein the high-layer configu-
ration signaling 1s used to indicate whether to support a
high-order QAM modulation scheme, the high-order QAM
modulation scheme 1s a modulation scheme with a higher-
order the 64QAM.

In step 102: the eNodeB receives channel state informa-
tion of the UE, and the channel state information at least
comprises the channel quality indication (CQI) information,
when the high-layer configuration signaling indicates not
supporting the high-order QAM modulation scheme, the
CQI information 1s obtained based on the first CQI table
which does not support the high-order QAM modulation
scheme, when the high-layer configuration signaling indi-
cates supporting the high-order QAM modulation scheme,
the CQI information 1s obtained based on the second CQI
table which supports the high-order QAM modulation
scheme.

In step 103: the eNodeB transmits a downlink control
signaling to the UE, and the downlink control signaling at
least comprises a modulation and coding scheme field
(I,,~<), when the high-layer configuration signaling indi-
cates not supporting the high-order QAM modulation
scheme, then the modulation and coding scheme field (I, /<)
1s determined based on the first modulation and transport
block size (TBS) index table which does not support the
high-order QAM modulation scheme; when the high-layer
configuration signaling indicates supporting the high-order
QAM modulation scheme, the modulation and coding
scheme field (I,,-.) 1s determined based on the second
modulation and TBS index table which supports the high-
order QAM modulation scheme.

Thereatter, the eNodeB transmits the downlink data to the
UE based on the above-mentioned downlink control signal-
ing.

Furthermore, the present document further provides a
coding and modulation processing method, and the method
1s based on the UE, that 1s, the method of the present
document 1s described from the view of the UE, and the
method comprises that:

the UE receives a high-layer configuration signaling
transmitted by the eNodeB, and the high-layer configuration
signaling 1s used to indicate whether to support a high-order
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QAM modulation scheme, the high-order QAM modulation
scheme 1s a modulation scheme of M QAM, wherein M 1s
a number greater than 64.

Alternatively, the high-layer configuration signaling 1is
new.

Alternatively, 1t 1s to predefine one or more transmission
modes to support transmitting the high-layer configuration
signaling, and other modes do not support transmitting the
high-layer configuration signaling, the eNodeB only trans-
mit the high-layer configuration signaling when the trans-
mission mode supports transmitting the high-layer configu-
ration signaling.

Alternatively, 1t 1s to predefine one or more transmission
modes to support the high-order QAM modulation scheme,
and other modes do not support the high-order QAM modu-
lation scheme, the high-layer configuration signaling 1s a
transmission mode indication signaling.

Alternatively, after the UE receives the high-layer con-
figuration signaling, the method further comprises that:

on the basis of any of the above-mentioned high-layer
configuration signaling implementations, the UE transmits
the channel state information to the eNodeB, wherein the
channel state information at least comprises channel quality
indication (CQI) information, when the high-layer configu-
ration signaling indicates not supporting the high-order
QAM modulation scheme, the CQI information 1s obtained
based on the first CQI table which does not support the
high-order QAM modulation scheme, when the high-layer
configuration signaling indicates supporting the high-order
QAM modulation scheme, the CQI information 1s obtained
based on the second CQI table which supports the high-
order QAM modulation scheme.

Alternatively, the corresponding code rate value r 1s a real
number between 0.92 and 0.96 when the modulation scheme
of the last combination in the second CQI table 1s a QAM
with a order-higher than 64.

Alternatively, the first CQI table 1s the 4-bit CQI table 1n
the LTE Release §; the second CQI table 1s formed with the
following modes:

mode Al:

The second CQI table has 16 values, that 1s, the CQI 1s
represented by 4 bits, except L2 combinations of modulation
scheme and code rate, L1 combinations of modulation
scheme and code rate 1n the first CQI table work as the first
[.1 combinations of modulation scheme and code rate 1n the
second CQI table, and the next .2 combinations of modu-
lation scheme and code rate 1n the second CQI table are
combinations of M QAM and code rate; L1 and L2 1s
positive integers greater than 1, and L1+L.2=15, wherein M
1s a number greater than 64;

or, mode A2: 1n the second CQI table, the CQI has 16 or
32 values, any combination of modulation scheme and code
rate in the second CQI table 1s different from all combina-
tions of modulation scheme and code rate i the first CQI
table; alternatively, the first combination of modulation
scheme and code rate 1n the second CQI table 1s the same as
the k-th combination of modulation scheme and code rate in
the first CQI table, other combinations of modulation
scheme and code rate in the second CQI table are different
from all combinations of modulation scheme and code rate
in the first CQI table, k 1s a positive integer between 1 and

5; wherein, 1n the second CQI table, the first combination of
modulation scheme and code rate retfers to the second row 1n

the second CQI table, and the corresponding CQI index 1s 1.

Or, mode A3: the CQI 1n the second CQI table has 32
values, the first 13, 14 or 15 combinations in the odd-
numbered combinations of modulation scheme and code rate
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in the second CQI table are combinations of modulation
scheme and code rate 1n the first CQI table. Wherein, 1in the
second CQI table, the odd-numbered combinations of modu-
lation scheme and code rate refer to the set of the 1st, 3rd,
Sth, 7th, 9th, 11th, 13th, 15th combinations of modulation
scheme and code rate.

Alternatively, the mode Al can be mode All or mode
Al12, wherein:

mode All: except first L2' combinations of modulation
scheme and code rate, LL1' combinations of modulation
scheme and code rate 1n the first CQI table 1n turn work as
the first L1' combinations of modulation scheme and code
rate in the second CQI table, and next L.2' combinations of
modulation scheme and code rate i the second CQI table
are combinations of M QAM and code rate;

mode Al2: except the L2' combinations in the even-
numbered or odd-numbered combinations of modulation
and code rate, L1' combinations 1n the first CQI table 1n turn
work as the first L1' combinations 1n the second CQI table,
the last L.2' combinations of modulation scheme and code
rate 1n the second CQI table are combinations of M QAM
and code rate; wherein, 1n the first CQI table, the even-
numbered combinations of modulation scheme and code rate
refer to the set of the 279, 47 6%, 8% 107, 127, 14"
combinations of modulation scheme and code rate, wherein,
M 1s a number greater than 64, LL1' and L2' are positive
integers greater than 1.

Alternatively, on the basis of any of the abovementioned
high-layer configuration signaling implementations, the UE
receives a downlink control signaling sent by the eNodeB,
and the downlink control signaling at least comprises a
modulation and coding scheme field (I, ,-.), and when the
high-layer configuration signaling indicates not supporting,
the high-order QAM modulation scheme, the modulation
and coding scheme field (I1,,-..) 1s determined based on the
first modulation and transport block size (TBS) index table
which does not support the high-order QAM modulation
scheme; when the high-layer configuration signaling indi-
cates supporting the high-order QAM modulation scheme,
the modulation and coding scheme field (I,,..) 1s deter-
mined based on the second modulation and TBS index table
which supports the high-order QAM modulation scheme.

Alternatively, the first modulation and TBS index table 1s
the 5-bit modulation and TBS index table in the LTE Release
8: the second modulation and TBS index table 1s formed
with one of the following modes:

mode B1: the second modulation and TBS index table has
32 values, that 1s, the MCS 1ndex 1s represented by 5 bits,
except L2 combinations of modulation and TBS index, L1
combinations 1n the first modulation and TBS index table 1n
turn work as the first L1 combinations in the second modu-
lation scheme and TBS index table, the next .2-1 combi-
nations following the first L1 combinations in the second
modulation and TBS index table are combinations of M
QAM and TBS index, the TBS indexes of the last L3
combinations 1n the second modulation and TBS index table
are default; L1, L2 and L3 are positive integers greater than
1, and L1+L.24L.3-1=32, wherein M 1s a number greater
than 64;

Or, mode B2: the second modulation and TBS index table
has 32 or 64 values, any combination of modulation scheme
and TBS index 1n the second modulation and TBS index
table 1s different from all combinations of modulation and
TBS 1ndex 1n the first modulation and TBS index table; or,
the first combination of modulation scheme and TBS index
in the second modulation and TBS index table 1s the same
as the k-th combination in the first modulation and TBS
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index table, and the TBS indexes of the last four combina-
tions 1n the second modulation and TBS index table are
default, and others are different, k 1s a positive integer
between 1-5; wherein the first combination of modulation
scheme and TBS index in the second modulation and TBS
index table 1s the first row 1n the second modulation and TBS
index table, and the corresponding MCS index 1s O.

Or, mode B3: the second modulation and TBS 1ndex table
has 64 values, the first 1 odd-numbered or even-numbered
combinations of modulation and TBS index in the second
modulation and TBS index table are combinations of modu-
lation and TBS index 1n the first modulation and TBS index
table, where 1 1s a positive integer between 20-29.

Alternatively, the mode B1 may be the mode B11, mode
B12, mode B13 or mode B14, wherein:

mode B1l: except first L2' combinations of modulation
and TBS index, [.1' combinations in the first modulation and

TBS index table 1n turn work as the first LL1' combinations

in the second modulation scheme and TBS index table, next
[.2'-1 combinations 1n the second modulation and TBS index
table are combinations of M QAM and TBS index, the TBS
indexes of the last [.3' combinations 1n the second modula-
tion and TBS index table are default; [L1', [.2', and L.3' are

positive 1mtegers greater than 1, and M 1s a number greater
than 64;

mode B12: except first L2' combinations 1 even-num-
bered combinations of modulation and TBS index or odd-
numbered combinations of modulation and TBS index, LL1'
combinations 1n the first modulation scheme and TBS index
table 1n turn work as the first .1' combinations in the second
modulation and TBS index table, and next [.2'-1 combina-
tions 1n the second modulation and TBS index table are

combinations of M QAM and TBS index, the TBS indexes
of the last .3' combinations 1n the second modulation and

TBS 1ndex table are default; L1, L.2' and L3' are positive

integers greater than 1, and M 1s a number greater than 64;
wherein, 1n the first modulation and TBS index table, the
odd-numbered combinations of modulation and TBS index
refer to a set of 1, 374 57 . .. 277 29" combinations of
modulation and TBS index, the even-numbered combina-

tions of modulation and TBS index refer to a set of 2%, 47
6”.. .., 28" combinations of modulation and TBS index:

mode B13: except first [.2'-2 combinations, one of 107
and 117 combinations, and one of 177 and 18” combina-
tions, [.1' combinations of modulation and TBS index 1n the
first modulation and TBS index table 1n turn work as the first
[L1' combinations 1n the second modulation and TBS index
table, next L.2'-1 combinations following the first L1' com-
binations in the second modulation and TBS index table are
combinations of M QAM and TBS index, and the TBS
indexes of the last [.3' combinations in the second modula-
tion and TBS index table are default; [L1', L.2' and L3' are

positive integers greater than 1, and M 1s a number greater
than 64;

mode B14: except first 1.2'-2 combinations, one of 10”
and 11% combinations, and one of 177 and 18” combina-
tions 1n even-numbered combinations of modulation and
TBS 1index or odd-numbered combinations of modulation
and TBS index, L.1' combinations of modulation and TBS
index 1n the first modulation and TBS index table 1n turn
work as the first [L1' combinations in the second modulation
and TBS 1ndex table, next L.2'-1 combinations following the
first L1' combinations in the second modulation and TBS
index table are combinations of M QAM and TBS index, and

the TBS indexes of the last 1.3' combinations in the second
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modulation and TBS index table are default; .1', [.2' and L3
are positive integers greater than 1, and M 1s a number
greater than 64.

Based on the above description, a coding and modulation
processing method applied to the UE, as shown in FIG. 2,
comprises that:

in step 201: the UE receives a high-layer configuration
signaling transmitted by the eNodeB, wherein the high-layer
configuration signaling 1s used to indicate whether to sup-
port a high-order QAM modulation scheme, the high-order
QAM modulation scheme ¢ 1s a modulation scheme of M
QAM, wherein M 1s a number greater than 64;

in step 202: the UE transmits the channel state informa-
tion to the eNodeB, wherein the channel state information at
least comprises channel quality indication (CQI) informa-
tion, when the high-layer configuration signaling indicates
not supporting the high-order QAM modulation scheme, the
CQI information 1s obtained based on the first CQI table
which does not support the high-order QAM modulation
scheme, when the high-layer configuration signaling indi-
cates supporting the high-order QAM modulation scheme,
the CQI information 1s obtained based on a second CQI table
which supports the high-order QAM modulation scheme;

in step 203: the UE recerves a downlink control signaling
transmitted by the eNodeB, and the downlink control sig-
naling at least comprises a modulation and coding scheme
field (I,,-<), when the high-layer configuration signaling
indicates not supporting the high-order QAM modulation
scheme, then the modulation and coding scheme field (I, /<)
1s determined based on the first modulation and transport
block size (TBS) index table which does not support the
high-order QAM modulation scheme; when the high-layer
configuration signaling indicates supporting the high-order
QAM modulation scheme, the field of modulation and
coding scheme (I,,-.) 15 determined based on the second
modulation and TBS index table which supports the high-
order QAM modulation scheme.

Corresponding to the above-mentioned method embodi-
ment, the present document further provides the embodi-
ment of a base station, and the base station comprises that:

a configuration signaling transmitting unit 1s configured to
transmit a high-layer configuration signaling to a UE,
wherein the high-layer configuration signaling 1s used to
indicate whether to support the high-order QAM modulation
scheme, and the high-order QAM modulation scheme 1s a
modulation scheme of M QAM, wherein M 1s a number
greater than 64.

The specific implementation of the high-layer configura-
tion signaling 1s described as above.

Alternatively, the base station further comprises a channel
state 1nformation receiving unit, which 1s configured to
recelve channel state information of the base station, and the
channel state information at least comprises channel quality
indication (CQI) information, when the high-layer configu-
ration signaling indicates not supporting the high-order
QAM modulation scheme, the CQI information 1s obtained
based on the first CQI table which does not support the
high-order QAM modulation scheme, when the high-layer
configuration signaling indicates not supporting the high-
order QAM modulation scheme, the CQI information 1is
obtained based on the second CQI table which supports the
high-order QAM modulation scheme.

The specific implementations of the first and second CQI
tables are described as above.

Alternatively, the base station further comprises a down-
link control signaling transmitting unit, which 1s configured
to transmit a downlink control signaling to the UE, the
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downlink control signaling at least comprises a modulation
and coding scheme field (I,,..), when the high-layer con-
figuration signaling indicates not supporting the high-order
QAM modulation scheme, the modulation and coding
scheme field (1, ,~.) 1s determined based on the first modu-
lation and transport block size (TBS) index table which does
not support the high-order QAM modulation scheme; when
the high-layer configuration signaling indicates supporting
the high-order QAM modulation scheme, the modulation
and coding scheme field (I,,-.) 1s determined based on the
second modulation and TBS index table which supports the
high-order QAM modulation scheme.

The specific implementations of the first and second
modulation and TBS index tables are described as above.

In short, the base station 1n the embodiment of the present
document can be used to support the MQAM transmission
and feedback very well, and 1t supports the MQAM under
the conditions of being compatible with existing systems,
without increasing signaling overheads, and ensuring the
transmission and feedback consistent, and increases the
system frequency efliciency and the data peak rate, and
supports or does not support using the 256QAM through the
semi-static switching, thus ensuring the use of 256QAM 1n
reasonable environments, for example, the 256QAM can
only be used 1n the small-cell environment.

UE Embodiment

Corresponding to the above-mentioned method embodi-
ment, the present document further provides a UE embodi-
ment, and as shown 1n FIG. 4, the UE comprises that:

a configuration mnformation receiving unit, 1s configured
to recerved a high-layer configuration signaling transmitted
by a base station, wherein the high-layer configuration
signaling 1s used to indicate whether to support the high-
order QAM modulation scheme, and the high-order QAM
modulation scheme 1s a modulation scheme of M QAM,
wherein M 1s a number greater than 64.

The description of the high-layer configuration signaling
1s as above.

a channel state information reporting unit, 1s configured to
transmit channel state information to the base station, and
the channel state information at least comprises channel
quality mdication (CQI) information, when the high-layer
configuration signaling indicates not supporting the high-
order QAM modulation scheme, the CQI information 1is
obtained based on the first CQI table which does not support
the high-order QAM modulation scheme, when the high-
layer configuration signaling indicates not supporting the
high-order QAM modulation scheme, the CQI information
1s obtained based on the second CQI table which supports
the high-order QAM modulation scheme.

The descriptions of the first and second CQI tables are as
above.

a control mformation receiving and detecting unit, 1s
configured to receive and detect the downlink control sig-
naling transmitted by the base station, wherein the downlink
control signaling at least comprises a modulation and coding
scheme field (I, ,~.), when the high-layer configuration sig-
naling indicates not supporting the high-order QAM modu-
lation scheme, the modulation and coding scheme field
(I,,~<) 1s determined based on the first modulation and
transport block size (TBS) index table which does not
support the high-order QAM modulation scheme; when the
high-layer configuration signaling indicates supporting the
high-order QAM modulation scheme, the modulation and
coding scheme field 1s determined based on the second
modulation and TBS index table which supports the high-
order QAM modulation scheme.
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The descriptions of the first and second modulation and
TBS index tables are as above.

In short, The UE of the embodiment of the present
document can be used to support the MQAM transmission
and feedback very well, and support the MQAM under the
conditions of being compatible with existing systems, with-
out increasing signaling overheads and ensuring the trans-
mission and feedback consistent, increase the system 1Ire-
quency etliciency and the data peak rate, and support or not
support using the 256QAM through the semi-static switch-
ing, thus ensuring the use of 256QQAM 1n reasonable envi-
ronments, for example, the 256QAM can only be used in the
small-cell environment.

The modulation processing method, the base station and
the UE 1n the embodiment of the present document ensure
the consistency of feedback and transmission through the
high-layer configuration signaling which indicates whether
to support the high-order QAM modulation scheme, on one
hand, 1t supports the high-order QAM modulation scheme
on the basis of being compatible with existing wireless
transmission networks, thereby increasing the data peak rate
and the spectral etliciency, and on the other hand, 1t achueves
the switching support of whether to use the high-order QAM
modulation scheme, and supports the high-order QAM
transmission under the condition of being suitable for the
high-order QAM modulation scheme (such as small-cell,
low 1nterference), and does not support the high-order QAM
transmission under the condition of being not suitable for the
high-order QAM modulation scheme (such as macro base
station).

Those ordinarily skilled 1n the art can understand that all
or some steps of the abovementioned method may be
completed by the programs instructing the relevant hard-
ware, and the abovementioned programs may be stored in a
computer-readable storage medium, such as read only
memory, magnetic or optical disk. Alternatively, all or some
of the steps of the abovementioned embodiments may also
be 1mplemented by using one or more integrated circuits.
Accordingly, each module/unit 1n the abovementioned
embodiments may be realized in a form of hardware, or 1n
a form of software function modules. The present document
1s not limited to any specific form of hardware and software
combinations.

The above description 1s only embodiments of the present
document, and 1s not used to limit the present document, for
those skilled 1in the art, the present document can have
vartous modifications and changes. Any modifications,
equivalent replacements and improvements made within the
spirit and principle of the present document should be
included in the claims of the present document.

INDUSTRIAL APPLICABILITY

Through the high-layer configuration signaling which
indicates whether to support the high-order QAM modula-
tion scheme, the embodiment of the present document
supports the high-order QAM modulation on the basis of
being compatible with existing wireless transmission net-
works, thereby increasing the data peak rate and the spectral
ciliciency.

What 1s claimed 1s:

1. A coding and modulation processing method, wherein,
the method comprises:

a base station transmitting a high-layer configuration
signaling to a user equipment (UE), wherein the high-
layer configuration signaling 1s used to indicate
whether to support a high-order Quadrature Amplitude
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Modulation (QAM) modulation scheme, and the high-
order QAM modulation scheme 1s a modulation
scheme of M QAM, wherein M 1s a number greater
than 64;

wherein, after the base station transmits the high-layer
configuration signaling, the method further comprises:

the base station receiving channel state information of the
UE, wherein the channel state information at least
comprises channel quality indication (CQI) informa-
tion, and when the high-layer configuration signaling
indicates not supporting the high-order QAM modula-
tion scheme, the CQI information 1s obtained based on
a first CQI table which does not support the high-order
QAM modulation scheme, and when the high-layer
configuration signaling indicates supporting the high-
order QAM modulation scheme, the CQI information 1s
obtained based on a second CQI table which supports
the high-order QAM modulation scheme.

2. The method of claim 1, wherein, the high-layer con-

figuration signaling 1s newly added.
3. The method of claim 1, wherein: a code rate value r

corresponding to a last combination of modulation and code
rate 1n the second CQI table 1s a real number between 0.92
and 0.96.

4. The method of claim 1, wherein: the first CQI table 1s
a 4-bit CQI table 1n Long Term Evolution (LTE) Release 8;
the second CQI table 1s formed with one of the following

modes:
mode Al:

the CQI 1n the second CQI table has 16 values, that 1s, the
CQIl 1s represented by 4 bits, except L2 eemblnatlens of
modulation scheme and eede rate, L1 combinations of
modulation scheme and code rate 1n the first CQI table
in turn work as first L1 combinations of modulation and
code rate in the second CQI table, and next .2 com-
binations of modulation scheme and code rate in the
second CQI table are combinations of M QAM and
code rate; L1 and L2 are positive integers greater than
1, and L1+L.2=15, and M 1s a number greater than 64;
or, mode A2: the CQI 1n the second CQI table has 16 or
32 values, any combination of modulation scheme and
code rate 1n the second CQI table 1s different from all
combinations of modulation scheme and code rate 1n
the first CQI table; alternatively, a first combination of
modulation scheme and code rate in the second CQI
table 1s same as a k-th combination of modulation
scheme and code rate 1n the first CQI table, and other
combinations of modulation scheme and code rate 1n

the second CQI table are diil

erent from all combina-
tions of modulation scheme and code rate 1n the first
CQI table, k 1s a positive mteger between 1 and 5;
or, mode A3: the CQI 1n the second CQI table has 32
values, first 13, 14 or 15 combinations in odd-num-
bered combinations of modulation scheme and code
rate 1n the second CQI table are combinations of
modulation scheme and code rate 1n the first CQI table.
5. The method of claam 1, wherein, the mode A1l com-
prises a mode All or a mode Al12, wherein:
the mode A1l comprises that: except first L2' combina-
tions of modulation scheme and code rate, L1' combi-
nations of modulation scheme and code rate in the first
CQI table 1n turn work as the first L1' combinations of
modulation scheme and code rate in the second CQI
table, and next [.2' combinations of modulation scheme
and code rate 1n the second CQI table are combinations

of M QAM and code rate;
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the mode Al12 comprises that: except first L2' even-
numbered combinations of modulation and code rate or
odd-numbered combinations of modulation and code
rate, L.1' combinations 1n the first CQI table in turn
work as the first L1' combinations 1n the second CQI
table, last .2' combinations of modulation scheme and
code rate 1n the second CQI table are combinations of

M QAM and code rate; wherein, 1n the first CQI table,
the odd-numbered combinations of modulation scheme
and code rate refer to a set of 1%, 3%, 5% 7% 97 11%
and 13” combinations of modulation scheme and code
rate, the even-numbered combinations of modulation
scheme and code rate refer to a set of 27, 47 67 67,
107, 12 14” combinations of modulation scheme and
code rate,

wherein, M 1s a number greater than 64, L1' and L2' are

positive integers greater than 1.

6. The method of claim 1, wherein, after the base station
transmits the high-layer configuration signaling, the method
turther comprises:

the base station transmitting a downlink control signaling

to the UE, wherein the downlink control signaling at
least comprises a modulation and coding scheme field
(I,,~<), when the high-layer configuration signaling
indicates not supporting the high-order QAM modula-
tion scheme, then the modulation and coding scheme
field (I, <) being determined based on a first modula-
tion and transport block size (TBS) index table which
does not support the high-order QAM modulation
scheme; when the high-layer configuration signaling
indicates supporting the high-order QAM modulation
scheme, 1n combination with predefined information,
determining whether the modulation and coding
scheme field (I,,-.) 1s determined based on a second
modulation and TBS index table which supports the
high-order QAM.

7. The method of claim 6, wherein: the predefined infor-
mation 1s at least one of the following: a search space, a
downlink control information format, a Cyclic Redundancy
Check (CRC) scrambling mode corresponding to the down-
link control information.

8. The method of claim 6, wherein:

the predefined information 1s the search space, and pre-

defines that: when the high-layer configuration signal-
ing indicates supporting the high-order QAM modula-
tion scheme and it 1s 1n a public search space, the
modulation and coding scheme field (I,,..) 1s deter-
mined based on the first modulation and transport block
size (1BS) index table which does not support the
high-order QAM modulation scheme; when the high-
layer configuration signaling indicates supporting the
high-order QAM modulation scheme and 1t 1s 1 a
UE-specific search space, the modulation and coding
scheme field (I, o) 1s determined based on the second
modulation and transport block size (TBS) index table
which supports the high-order QAM modulation
scheme;
or, the pre-defined information 1s the search space and the

CRC scrambling mode corresponding to the downlink

control information, and predefines that: when the

high-order configuration signaling indicates supporting

the high-order QAM modulation scheme and a Semi-
Persistent Scheduling (SPS) Cell Radio Network Tem-
porary Identifier (C-RNTI) scrambles CRC 1n the pub-
lic search space or in the UE-specific search space, the
modulation and coding scheme field (I,,-.) 15 deter-
mined based on the first modulation and transport block
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size (I'BS) idex table which does not support the

high-order QAM modulation scheme; when the high-

layer configuration signaling indicates supporting the

high-order QAM modulation scheme and the C-RNTI
scrambles the CRC 1n the UE-specific search space, the
modulation and coding scheme field) 1s determined
based on the second modulation and transport block
size (TBS) index table which supports the high-order
QAM modulation scheme.

9. The method of claim 6, wherein, the predefined infor-
mation 1s the downlink control information format and
predefines that: when the high-layer configuration signaling
indicates supporting the high-order QAM modulation
scheme and the downlink control mnformation format 1s a
format which 1s predefined as supporting the high-order
QAM modulation scheme, then the modulation and coding
scheme field (I,,-c) 1s determined based on the second
modulation and transport block size (1TBS) index table
which supports the high-order QAM modulation scheme,
when the high-layer configuration signaling indicates not
supporting the high-order QAM modulation scheme or the
downlink control information format 1s a format which 1s
predefined as not supporting the high-order QAM modula-
tion scheme, the modulation and coding scheme field (1, ,-)
1s determined based on the first modulation and transport
block size (TBS) index table which does not support the
high-order QAM modulation scheme.

10. The method of claim 6, wherein: the first modulation
and TBS index table 1s a 5-bit modulation and TBS index
table in LTE Release 8; the second modulation and TBS
index table 1s formed with one of the following modes:

mode B1 : there are 32 values in the second modulation

and TBS index table, that 1s, a modulation and coding
scheme (MCS) index 1s represented by 5 bits, except L2
combinations of modulation scheme and TBS index,
L1 combinations 1in the first modulation and TBS index
table 1 turn work as first L1 combinations in the
second modulation scheme and TBS index table, next
[.2-1 combinations just following the first L1 combi-
nations 1n the second modulation and TBS index table
are combinations of M QAM and TBS index, TBS
indexes of last L3 combinations in the second modu-

lation and TBS index table are default; .1, .2 and L.3

are positive integers greater than 1, and L1+L2+L3-
1=32, and M 1s a number greater than 64;

or, mode B2: there are 32 or 64 wvalues i1n the second
modulation and TBS index table, any combination of
modulation scheme and TBS index in the second
modulation and TBS index table 1s difterent from all
combinations of modulation and TBS index in the first
modulation and TBS 1ndex table; or, a first combination
of modulation scheme and TBS index in the second
modulation and TBS index table 1s same as a k-th
combination in the first modulation and TBS index
table, and TBS 1ndexes of last four combinations 1n the
second modulation and TBS 1ndex table are default,
and others are diflerent, k 1s a positive integer between
1 and 5;

or, mode B3: there are 64 values 1n the second modulation
and TBS index table, first 1 odd-numbered or even-
numbered combinations of modulation and TBS index
in the second modulation and TBS index table are
combinations of modulation and TBS index 1n the first
modulation and TBS index table, where 1 1s a positive
integer between 20 and 29.
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11. The method of claam 10, wherein: the mode Bl support a high-order Quadrature Amplitude Modula-
comprises a mode B1l, a mode B12, a mode B13 or a mode tion (QAM) modulation scheme, wherein the high-
B14, wherein: order QAM modulation scheme 1s a modulation

the mode B11 comprises that: except first L2' combina- scheme of M QAM and M i1s a number greater than 64;

tions of modulation and TBS index, L.1' combinations 5 wherein, after the UE receives the high-layer configura-
in the first modulation and TBS index table in turn work tion signaling, the method further comprises:

as the first L1' combinations in the second modulation the UE transmitting channel state information to the base
scheme and TBS index table, next [.2'-1 combinations station, wherein the channel state information at least
in the second modulation and TBS index table are comprises channel quality indication (CQI) informa-
combinations of M QAM and TBS index, the TBS 10 tion, and when the high-layer configuration signaling

the mode

indexes of the last LL3' combinations in the second
modulation and TBS index table are default; L.1', .2
and L.3' are positive itegers greater than 1, and M 1s a
number greater than 64;

B12 comprises that: except first
[.2'combinations 1n even-numbered combinations of
modulation and TBS index or odd-numbered combi-
nations of modulation and TBS index, LL1' combina-

15

indicates not supporting the high-order QAM modula-
tion scheme, the CQI mnformation 1s obtained based on
a first CQI table which does not support the high-order
QAM modulation scheme, and when the high-layer
configuration signaling indicates supporting the high-
order QAM modulation scheme, the CQI information 1s
obtained based on a second CQI table which supports
the high-order QAM modulation scheme.

tions in the first modulation scheme and TBS index 13. The method of claim 12, wherein, the high-layer
table 1n turn work as the first L1' combinations 1n the 20 configuration signaling 1s newly added.

second modulation and TBS index table, and next [.2'-1 14. The method of claim 12, wherein: when the modula-
combinations in the second modulation and TBS 1ndex tion scheme of a last combination in the second CQI table 1s
table are combinations of M QAM and TBS index, the 256QQAM, a code rate value r corresponding to the 256 QAM
TBS indexes of the last L3' combinations 1n the second 1s a real number between 0.92 and 0.96.

modulation and TBS index table are default; L.1', L.2' 25 15. The method of claim 12, wherein: the first CQI table
and L.3' are positive integers greater than 1, and M 1s a 1s a 4-bit CQI table 1n LTE Release 8; the second CQI table
number greater than 64; wherein, 1n the first modula- 1s formed with one of the following modes:

tion and TBS index table, the odd-numbered combina- mode Al:

tions of modulation and TBS index refer to a set of 1%, the CQI 1n the second CQI table has 16 values, that 1s, the

TBS index table, next L.2'-1 combinations following the
first L1' combinations 1n the second modulation and
TBS index table are combinations of M QAM and TBS
index, and the TBS 1ndexes of the last .3' combinations
in the second modulation and TBS index table are
default; L1', L2' and L3' are positive integers greater
than 1, and M 1s a number greater than 64.

60

3@ 5t 27" 297 combinations of modulation and 30 CQI 1s represented by 4 bits, except L2 combinations of
TBS index, the even-numbered combinations of modu- modulation scheme and code rate, L1 combinations of
lation and TBS index refer to a set of 27¢, 4", modulation scheme of code rate 1n the first CQI table in
67, . .., 28" combinations of modulation and TBS turn work as first L1 combinations of modulation and
index; code rate in the second CQI table, and next .2 com-
the mode B13 comprises that: except first L2'-2 combi- 35 binations of modulation scheme and code rate in the
nations, one of 10” and 11” combinations, and one of second CQI table are combinations of M QAM and
177 and 18” combinations, [.1' combinations of modu- code rate; L1 and L2 are positive integers greater than
lation and TBS index in the first modulation and TBS 1, and LI+L.2=15, and M 1s a number greater than 64;
index table 1n turn work as the first L1' combinations 1n or, mode A2: the CQI in the second CQI table has 16 or
the second modulation and TBS index table, next 1.2'-1 40 32 values, any combination of modulation scheme and
combinations following the first L1' combinations 1n code rate 1n the second CQI table 1s different from all
the second modulation and TBS index table are com- combinations of modulation scheme and code rate 1n
binations of M QAM and TBS index, and the TBS the first CQI table; alternatively, a first combination of
indexes of the last LL3' combinations in the second modulation scheme and code rate in the second CQI
modulation and TBS 1ndex table are detfault; L.1', L.2' 45 table 1s same as a k-th combination of modulation
and L.3" are positive integers greater than 1, and M 1s a scheme and code rate 1n the first CQI table, and other
number greater than 64; combinations of modulation scheme and code rate 1n
the mode B14 comprises that: except first L2'-2 combi- the second CQI table are different from all combina-
nations, one of 10” and 11% combinations, and one of tions of modulation scheme and code rate in the first
177 and 18” combinations in even-numbered combi- 50 CQI table, k 1s a positive mteger between 1 and 5;
nations of modulation and TBS index or odd-numbered or, mode A3: the CQI 1n the second CQI table has 32
combinations of modulation and TBS index, [.1' com- values, first 13, 14 or 15 combinations in odd-num-
binations of modulation and TBS index in the first bered combinations of modulation scheme and code
modulation and TBS index table in turn work as the rate 1n the second CQI table are combinations of
first L1' combinations in the second modulation and 55 modulation scheme and code rate 1n the first CQI table.

16. The method of claim 15, wherein, the mode Al

comprises a mode All or a mode Al12, wherein:
the mode A1l comprises that: except first L2' combina-

tions of modulation scheme and code rate, [.1' combi-
nations of modulation scheme and code rate in the first
CQI table 1n turn work as the first L1' combinations of
modulation scheme and code rate in the second CQI

table, and next [.2' combinations of modulation scheme
and code rate in the second CQI table are combinations

of M QAM and code rate;
the mode Al12 comprises that: except first L2' even-
numbered combinations of modulation and code rate or

12. A coding and modulation processing method, com-
prising:
a UE receiving a high-layer configuration signaling trans- 65
mitted by a base station, wherein the high-layer con-
figuration signaling 1s used to indicate whether to
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odd-numbered combinations of modulation and code
rate, L1' combinations 1n the first CQI table in turn
work as the first L1' combinations 1n the second CQI
table, last .2' combinations of modulation scheme and

code rate 1n the second CQI table are combinations of 5

M QAM and code rate; wherein, 1n the first CQI table,
the odd-numbered combinations of modulation scheme
and code rate refer to a set of 1°, 3%, 5% 77 9% 117
and 13”7 combinations of modulation scheme and code
rate, the even-numbered combinations of modulation
scheme and code rate refer to a set of 274, 47 67 8",
107, 12 14” combinations of modulation scheme and
code rate,

wherein, M 1s a number greater than 64, L1' and L2' are

positive itegers greater than 1.

17. The method of claim 12, wherein, after the UE
receives the high-layer configuration signaling, the method
turther comprises:

the UE recerving a downlink control signaling transmitted

by the base station, wherein the downlink control
signaling at least comprises a modulation and coding
scheme field (I,,~.) when the high-layer configuration
signaling indicates not supporting the high-order QAM
modulation scheme, then the modulation and coding
scheme field (I,,-.) being determined based on a first
modulation and transport block size (TBS) index table
which does not support the high-order QAM modula-
tion scheme; when the high-layer configuration signal-
ing indicates supporting the high-order QAM modula-
tion scheme, 1n combination with predefined
information, determining whether the modulation and
coding scheme field (I,,-.) 1s determined based on a
second modulation and TBS 1ndex table which supports
the high-order QAM modulation scheme.

18. The method of claim 17, wherein: the predefined
information 1s at least one of the following: a search space,
a downlink control information format, a Cyclic Redun-
dancy Check (CRC) scrambling mode of downlink control
information.

19. The method of claim 17, wherein:

the predefined information 1s a search space, and pre-

defines that: when the high-layer configuration signal-
ing indicates supporting the high-order QAM modula-
tion scheme and 1t 1s in a public search space, the
modulation and coding scheme field (I,,-.) 15 deter-
mined based on the first modulation and transport block
size (1BS) index table which does not support the
high-order QAM modulation scheme; when the high-
layer configuration signaling indicates supporting the
high-order QAM modulation scheme and 1t 1s 1 a
UE-specific search space, the modulation and coding
scheme field (I, <) 1s determined based on the second
modulation and transport block size (TBS) index table
which supports the high-order QAM modulation
scheme;
or, the pre-defined information 1s the search space and the

CRC scrambling mode corresponding to a downlink

control information, and predefines that: when the

high-order configuration signaling indicates supporting
the high-order QAM modulation scheme and a Semi-

Persistent Scheduling (SPS) Cell Radio Network Tem-

porary Identifier (C-RNTI) scrambles CRC 1n the pub-

lic search space or in the UE-specific search space, the
modulation and coding scheme field (I,,-.) 15 deter-
mined based on the first modulation and transport block
size (1BS) index table which does not support the
high-order QAM modulation scheme; when the high-
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layer configuration signaling indicates supporting the
high-order QAM modulation scheme and the C-RNTI

scrambles the CRC in the UE-specific search space, the
modulation and coding scheme field (I,,~.) 1s deter-
mined based on the second modulation and transport

block size (TBS) index table which supports the high-

order QAM modulation scheme.
20. The method of claam 17, wherein, the predefined

information 1s a downlink control information format and

predefines that: when the high-layer configuration signaling
indicates supporting the high-order QAM modulation
scheme and the downlink control information format 1s a
format which 1s predefined as supporting the high-order
QAM modulation scheme, then the modulation and coding
scheme field (I,,-.) 1s determined based on the second
modulation and transport block size (1BS) index table
which supports the high-order QAM modulation scheme,
when the high-layer configuration signaling indicates not
supporting the high-order QAM modulation scheme or the
downlink control information format 1s a format which 1s
predefined as not supporting the high-order QAM modula-
tion scheme, the modulation and coding scheme field (I, )
1s determined based on the first modulation and transport
block size (TBS) index table which does not support the
high-order QAM modulation scheme.
21. The method of claim 17, wherein: the first modulation
and TBS index table 1s a 5-bit modulation and TBS index
table in LTE Release 8; the second modulation and TBS
index table 1s formed with one of the following modes:
mode B1 : there are 32 values 1n the second modulation
and TBS index table, that 1s, a modulation and coding
scheme (MCS) index 1s represented by 5 bits, except L2
combinations of modulation and TBS 1ndex, L1 com-
binations 1n the first modulation and TBS index table in
turn work as first L1 combinations in the second
modulation scheme and TBS index table, next [.2-1
combinations just following the first L1 combinations
in the second modulation and TBS index table are
combinations of M QAM and TBS index, TBS indexes
of last L3 combinations in the second modulation and
TBS index table are default; L1, L2 and L3 are positive
integers greater than 1, and L1+L2+1.3-1=32, and M 1s
a number greater than 64;

or, mode B2: there are 32 or 64 wvalues 1n the second
modulation and TBS index table, any combination of
modulation scheme and TBS index in the second
modulation and TBS index table 1s different from all
combinations of modulation and TBS i1ndex 1n the first
modulation and TBS 1ndex table; or, a first combination
of modulation scheme and TBS index in the second
modulation and TBS index table 1s same as a k-th
combination in the first modulation and TBS index
table, and TBS indexes of last four combinations 1n the
second modulation and TBS 1ndex table are default,
and others are different, k 1s a positive integer between
1 and 5;

or, mode B3: there are 64 values 1n the second modulation
and TB S index table, first 1 odd-numbered or even-
numbered combinations of modulation and TBS index
in the second modulation and TBS index table are
combinations of modulation and TBS index 1n the first
modulation and TBS index table, where 1 1s a positive
integer between 20 and 29.

22. The method of claim 21, wherein: the mode Bl
comprises a mode B11, a mode B12, a mode B13 or a mode

B14, wherein:
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the mode B11 comprises that: except first L2' combina-

tions of modulation and TBS index, [.L1' combinations
in the first modulation and TBS index table 1n turn work
as the first I.1' combinations 1n the second modulation

32

modulation scheme 1s a modulation scheme of M
QAM, wherein M 1s a number greater than 64;

wherein, the base station further comprises:
a channel state information receiving unit, configured to

scheme and TBS index table, next 1.2'-1 combinations 3 recelve channel state information of the UE, wherein
v the second modulation and TBS index table are the channel state information at least comprises channel
combinations of M QAM and TBS index, the TBS quality indication (CQI) information, when the high-
indexes of the last [.3' combinations in the second layer configuration signaling indicates not supporting
modulation and TBS index table are default; L.1', .2 J,[he hlgh-ord?r QA_M modulation scheme, the CQI
: . : 10 information 1s obtained based on the first CQI table

and L.3' are positive integers greater than 1, and M 1s a . .
number greater than 64: which does not support the high-order QAM modula-
. , . tion scheme, when the high-layer configuration signal-
the mode B12 comprises that: except first L2' combina- ing indicates supporting the high-order QAM modula-
tions 1n eran-numbered combinations of .1110(.11118'[1011 tion scheme, the CQI information 1s obtained based on
and 1BS index or odd-numbered combinations of the second CQI table which supports the high-order

modulation and TBS index, [L1' combinations in the

QAM modulation scheme.

first modulation scheme and TBS index table 1in turn
work as the first L.1' combinations 1n the second modu- configuration signaling is newly added.
lation and TBS 1ndex table, and next [.2'-1 combina- 25. The base station of claim 23, wherein: when a

tions 1n the second modulation and TBS index table are 20 modulation scheme of a last combination in the second CQI
combinations of M QAM and TBS index, the TBS table 1s 256QAM, a code rate value r corresponding to the
indexes of the last L3' combinations in the second 256QQAM 1s a real number between 0.92 and 0.96.

modulation and TBS index table are default; L.1', .2 26. The base station of claim 23, wherein: the first CQI
and L.3' are positive integers greater than 1, and M 1s a table 1s a 4-bit CQI table in LTE Release 8; the second CQI

number greater than 64; wherein, 1n the first modula- 25 table 1s formed with one of the following modes:
tion and TBS index table, the odd-numbered combina- mode Al: the CQI 1n the second CQI table has 16 values,

24. The base station of claim 23, wherein, the high-layer

tions of modulation and TBS index refer to a set of 1%,
3@ 5% . 277 29" combinations of modulation and
TBS 1ndex, the even-numbered combinations of modu-

binations of modulation and TBS index in the first
modulation and TBS index table 1n turn work as the
first L1' combinations in the second modulation and

that 1s, the CQI 1s represented by 4 bits, except L2
combinations of modulation scheme and code rate, [.1
combinations of modulation scheme and code rate 1n

lation and TBS index refer to a set of 274, 4% 30 the first CQI table 1n turn work as first L1 combinations
67 . ..., 28" combinations of modulation and TBS of modulation and code rate 1n the second CQI table,
index; and next .2 combinations of modulation scheme and
the mode B13 comprises that: except first L2'-2 combi- code rate 1n the second CQI table are combinations of
nations, one of 107 and 11” combinations, and one of M QAM and code rate; L1 and L2 are positive integers
177 and 18” combinations, [.1' combinations of modu- 35 greater than 1, and L1+L.2=135, and M 1s a number
lation and TBS index 1n the first modulation and TBS greater than 64;
index table 1n turn work as the first L1' combinations 1n or, mode A2: the CQI in the second CQI table has 16 or
the second modulation and TBS index table, next [.2'-1 32 values, any combination of modulation scheme and
combinations following the first L1' combinations 1n code rate 1n the second CQI table 1s different from all
the second modulation and TBS index table are com- 40 combinations of modulation scheme and code rate 1n
binations of M QAM and TBS index, and the TBS the first CQI table; alternatively, a first combination of
indexes of the last LL3' combinations in the second modulation scheme and code rate in the second CQI
modulation and TBS 1index table are default; L.1', .2 table 1s same as a k-th combination of modulation
and L.3' are positive mtegers greater than 1, and M 1s a scheme and code rate in the first CQI table, and other
number greater than 64; 45 combinations of modulation scheme and code rate 1n
the mode B14 comprises that: except first L.2'-2 combi- the second CQI table are different from all combina-
nations, one of 10” and 11 combinations, and one of tions of modulation scheme and code rate 1in the first
177 and 18” combinations in even-numbered combi- CQI table, k 1s a positive mteger between 1 and 5;
nations of modulation and TBS index or odd-numbered or, mode A3: the CQI 1n the second CQI table has 32
combinations of modulation and TBS index, L1' com- 50 values, first 13, 14 or 15 combinations in odd-num-

bered combinations of modulation scheme and code
rate in the second CQI table are combinations of
modulation scheme and code rate 1n the first CQI table.

TBS index table, next L.2'-1 combinations following the 27. The base station of claim 26, wherein, the mode Al

first L1' combinations in the second modulation and 55 comprises a mode All or a mode Al2, wherein:
TBS index table are combinations of M QAM and TBS the mode A1l comprises that: except first L2' combina-

index, and the TBS indexes of the last L3' combinations
in the second modulation and TBS index table are
default; L1', L.2' and L.3' are positive integers greater
than 1, and M 1s a number greater than 64.

60

tions of modulation scheme and code rate, [.1' combi-
nations of modulation scheme and code rate 1n the first
CQI table 1n turn work as the first L1' combinations of
modulation scheme and code rate in the second CQI

table, and next L.2' combinations of modulation scheme

and code rate 1n the second CQI table are combinations
of M QAM and code rate;

the mode Al12 comprises that: except first L2' even-
numbered combinations of modulation and code rate or
odd-numbered combinations of modulation and code

rate, L1' combinations in the first CQI table 1n turn

23. A base station, comprising;:

a configuration mformation transmitting unit, configured
to: transmit a high-layer configuration signaling to a
user equipment (UE), wherein the high-layer configu-

ration signaling 1s used to indicate whether to support 65
a high-order Quadrature Amplitude Modulation

(QAM) modulation scheme, and the high-order QAM
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work as the first L1' combinations 1n the second CQI
table, last L.2' combinations of modulation scheme and
code rate 1n the second CQI table are combinations of
M QAM and code rate; wherein, 1n the first CQI table,
the odd-numbered combinations of modulation scheme
and code rate refer to a set of 157, 374, 5% 7% 97 117,
and 13” combinations of modulation scheme and code
rate, the even-numbered combinations of modulation
scheme and code rate refer to a set of 274, 4% 6% 8”
107,127 14" combinations of modulation scheme and
code rate,

wherein, M 1s a number greater than 64, L1' and L2' are
positive itegers greater than 1.

28. The base station of claim 23, wherein, the base station

turther comprises:

a downlink control information transmitting unit, config-
ured to: transmit a downlink control signaling to the
UE, wherein the downlink control signaling at least
comprises a modulation and coding scheme field
(I,,~<), when the high-layer configuration signaling
indicates not supporting the high-order QAM modula-
tion scheme, then the modulation and coding scheme
field (I,,-¢) 1s determined based on a first modulation
and transport block size (TBS) index table which does
not support the high-order QAM modulation scheme;
when the high-layer configuration signaling indicates
supporting the high-order QAM modulation scheme, in
combination with predefined information, 1t 1s to deter-
mine whether the modulation and coding scheme field
(I,,~¢) 15 determined based on a second modulation and
TBS 1ndex table which supports the high-order QAM.

29. The base station of claim 28, wherein: the predefined

information 1s at least one of the following: a search space,

a downlink control mformation format, a Cyclic Redun-
dancy Check (CRC) scrambling mode of downlink control
information.
30. The base station of claim 28, wherein:
the predefined information i1s a search space, and pre-
defines that: when the high-layer configuration signal-
ing indicates supporting the high-order QAM modula-
tion scheme and 1t 1s 1n a public search space, the
modulation and coding scheme field (I,,-.) 1s deter-
mined based on the first modulation and transport block
size (I'BS) index table which does not support the
high-order QAM modulation scheme; when the high-
layer configuration signaling indicates supporting the
high-order QAM modulation scheme and 1t 1s 1 a
UE-specific search space, the modulation and coding
scheme field (I, ,-.) 1s determined based on the second
modulation and transport block size (TBS) index table
which supports the high-order QAM modulation
scheme:
or, the pre-defined information 1s the search space and the
CRC scrambling mode corresponding to the downlink
control information, and predefines that: when the
high-order configuration signaling indicates supporting

the high-order QAM modulation scheme and a Semi-
Persistent Scheduling (SPS) Cell Radio Network Tem-
porary Identifier (C-RNTI) scrambles CRC 1n the pub-
lic search space or in the UE-specific search space, the
modulation and coding scheme field (I,,..) 1s deter-
mined based on the first modulation and transport block
size (1BS) index table which does not support the
high-order QAM modulation scheme, when the high-
layer configuration signaling indicates supporting the
high-order QAM modulation scheme and the C-RNTI

scrambles the CRC 1n the UE-specific search space, the
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modulation and coding scheme field (I,,~.) 1s deter-
mined based on the second modulation and transport
block si1ze (TBS) index table which supports the high-
order QAM modulation scheme.

31. The base station of claim 28, wherein, the predefined
information 1s the downlink control information format and
predefines that: when the high-layer configuration signaling
indicates supporting the high-order QAM modulation
scheme and the downlink control information format 1s a
format which i1s predefined as supporting the high-order
QAM modulation scheme, then the modulation and coding
scheme field (I,,~<) 1s determined based on the second
modulation and transport block size (TBS) index table
which supports the high-order QAM modulation scheme,
when the high-layer configuration signaling indicates not
supporting the high-order QAM modulation scheme or the
downlink control information format 1s a format which 1s
predefined as not supporting the high-order QAM modula-
tion scheme, the modulation and coding scheme field (I, )
1s determined based on the first modulation and transport
block size (TBS) index table which does not support the
high-order QAM modulation scheme.

32. The base station of claim 28, wherein: the first
modulation and TBS index table 1s a 5-bit modulation and
TBS 1ndex table in LTE Release &8: the second modulation
and TBS index table 1s formed with one of the following
modes:

mode B1 : there are 32 values 1n the second modulation

and TBS index table, that 1s, an MCS index 1s repre-
sented by 5 bits, except L2 combinations of modulation
and TBS index, L1 combinations 1n the first modulation
and TBS i1ndex table 1n turn work as first [.I combina-
tions 1n the second modulation scheme and TBS index
table, next L.2-1 combinations just following the first
[L1 combinations 1n the second modulation and TBS
index table are combinations of M QAM and TBS
index, TBS indexes of last L3 combinations in the
second modulation and TBS 1index table are default; L1,

L2 and L3 are positive integers greater than 1, and

L1+L2+L.3-1=32, wherein M 1s a number greater than
64;

or, mode B2: there are 32 or 64 values i1n the second
modulation and TBS index table, any combination of
modulation scheme and TBS index in the second
modulation and TBS index table 1s different from all
combinations of modulation and TBS index 1n the first
modulation and TBS 1ndex table; or, a first combination
of modulation scheme and TBS i1ndex in the second
modulation and TBS index table 1s same as a k-th
combination in the first modulation and TBS index
table, and TBS indexes of last four combinations 1n the
second modulation and TBS 1ndex table are default,
and others are different, k 1s a positive integer between
1 and 5;
or, mode B3: there are 64 values 1n the second modulation

and TB S index table, first 1 odd-numbered or even-
numbered combinations of modulation and TBS index
in the second modulation and TBS index table are
combinations of modulation and TBS index 1n the first
modulation and TBS index table, where 1 1s a positive
integer between 20 and 29.

33. The base station of claim 32, wherein: the mode Bl
comprises a mode B11, a mode B12, a mode B13 or a mode
B14, wherein:

the mode B11 comprises that: except first L2' combina-

tions of modulation and TBS index, [.L1' combinations
in the first modulation and TBS index table in turn work
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as the first .1 ' combinations 1n the second modulation
scheme and TBS index table, next [.2'-1 combinations
in the second modulation and TBS index table are
combinations of M QAM and TBS index, the TBS
indexes of the last LL3' combinations in the second
modulation and TBS index table are default; L.1', .2
and L.3' are positive integers greater than 1, and M 1s a
number greater than 64;

the mode B12 comprises that: except first L2' combina-

tions 1n even-numbered combinations of modulation
and TBS 1ndex or odd-numbered combinations of
modulation and TBS index, [L1' combinations in the
first modulation scheme and TBS index table in turn

10

36

wherein, the UE further comprises:
a channel state information reporting unit, configured to:

transmit channel state information to the base station,
wherein the channel state information comprises at
least channel quality indication (CQI) information, and
when the high-layer configuration signaling indicates
not supporting the high-order QAM modulation
scheme, the CQI information 1s obtained based on a
first CQI table which does not support the high-order
QAM modulation scheme, and when the high-layer
configuration signaling indicates supporting the high-
order QAM modulation scheme, the CQI information 1s
obtained based on a second CQI table which supports
the high-order QAM modulation scheme.

WC{I‘k as the first Ll' comiginations in the s:acond medu- 15 35. The UE of claim 34, wherein, the high-layer configu-
lation and TBS 1ndex table, and next [.2'-1 combina- ration signaling is newly added.

tions 1n the second modulation and TBS 1ndex table are 36. The UE of claim 34, wherein: when a modulation

combinations of M QAM and TBS index, the 1BS scheme of a last combination 1n the second CQI table 1s

indexes of the last L3' combinations in the second 256QQAM, a code rate value r corresponding to the 256QAM
modulation and TBS index table are default; L1, L2' 20 is a real number between 0.92 and 0.96.

and L.3' are positive integers greater than 1, and M 1s a 37. The UE of claim 34, wherein: the first CQI table 1s a
number greater than 64; wherein, 1n the first modula- 4-bit CQI table in LTE Release 8; the second CQI table 1s

tion and TBS index table, the odd-numbered combina- formed with one of the following modes:
tions of modulation and TBS index refer to a set of 1%, mode Al: the CQI 1n the second CQI table has 16 values,
374 5% .., 27" 29" combinations of modulation and 23 that 1s, the CQI 1s represented by 4 bits, except L2

TBS index, the even-numbered combinations of modu- combinations of modulation scheme and code rate, [.1
lation and TBS index refer to a set of 279, 4% combinations of modulation scheme and code rate in

67 99 ombinations of modulation and TRS the first CQI table in turn work as first L1 combinations
inc{ex* | of modulation and code rate 1n the second CQI table,
the mocfe B13 comprises that: except first 1.2'-2 combi- " and next .2 combinations of modulation scheme and

: th th L code rate 1n the second CQI table are combinations of
nations, one of 10™ and 11™ combinations, and one of M OAM and code rate: T 1 and 1.2 WA
17”and 18”combinations, [.1' combinations of modu- Q aic cOge 1dle, L. dll dIt POSILIVE ICZCLS

lation and TBS index in the first modulation and TBS greater than 1, and L1+L2=15, and M 1s a number

3 hle k as the first [ 1 binat , greater than 64;
Index table 1n turn Work as E}e rst LU combmalions i 55 "o de A2: the CQI 1n the second CQI table has 16 or
the second modulation and TBS index table, next [.2'-1

e _ | A ‘ 32 values, any combination of modulation scheme and
combinations following theﬁr st L1 combinations in code rate in the second CQI table is different from all
the second modulation and TBS index table are com-

& 54 - : combinations of modulation scheme and code rate 1n
binations of M QAM and IBS index, and the TBS the first CQI table; alternatively, a first combination of
indexes of the last LL3' combinations in the second 4¢

modulation scheme and code rate in the second CQI
modulation and TBS index table are default; L.1', .2

and L.3' are positive integers greater than 1, and M 1s a
number greater than 64;

the mode B14 comprises that: except first L2'-2 combi-

table 1s same as a k-th combination of modulation
scheme and code rate in the first CQI table, and other
combinations of modulation scheme and code rate in
the second CQI table are different from all combina-

nations, one of 10” and 11%” combinations, and one of 45 tions of modulation scheme and code rate 1n the first
17”and 18”combinations in even-numbered combina- CQI table, k 1s a positive mteger between 1 and 5;

tions of modulation and TBS index or odd-numbered or, mode A3: the CQIs in the second CQI table has 32
combinations of modulation and TBS index, LL1' com- values, first 13, 14 or 15 combinations in odd-num-
binations of modulation and TBS index in the first bered combinations of modulation scheme and code
modulation and TBS index table in turn work as the 50 rate in the second CQI table are combinations of

first L1' combinations in the second modulation and

modulation scheme and code rate 1n the first CQI table.

38. The UE of claim 37, wherein, the mode A1 comprises
a mode A1l or a mode A12, wherein:
the mode A1l comprises that: except first L2' combina-

TBS index table, next .2'-1 combinations following the

first L1' combinations in the second modulation and
TBS index table are combinations of M QAM and TBS

index, and the TBS indexes of the last L.3' combinations 55 tions of modulation scheme and code rate, [.1' combi-
in the second modulation and TBS index table are nations of modulation scheme and code rate in the first
default; L1', L2' and L3' are positive integers greater CQI table i turn work as the first L1' combinations of
than 1, and M 1s a number greater than 64. modulation scheme and code rate in the second CQI
34. A user equipment (UE), wherein, the UE comprises: table, and next L.2' combinations of modulation scheme
a confliguration information receiving unit, configured to 60 and code rate 1n the second CQI table are combinations
receive a high-layer configuration signaling transmitted of M QAM and code rate;
by a base station, wherein the high-layer configuration the mode Al12 comprises that: except first L2' even-
signaling 1s used to indicate whether to support a numbered combinations of modulation and code rate or
high-order Quadrature Amplitude Modulation (QAM) odd-numbered combinations of modulation and code
modulation scheme, and the high-order QAM modula- 65 rate, L.1' combinations in the first CQI table 1n turn

tion scheme 1s a modulation scheme of M QAM,
wherein M 1s a number greater than 64;

work as the first L1' combinations 1n the second CQI
table, last L.2' combinations of modulation scheme and
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code rate 1n the second CQI table are combinations of
M QAM and code rate; wherein, 1n the first CQI table,
the odd-numbered combinations of modulation scheme
and code rate refer to a set of 1°, 3%, 5% 7" 97 11*
and 13”7 combinations of modulation scheme and code
rate, the even-numbered combinations of modulation
scheme and code rate refer to a set of 274, 4% 6% 8¥
107, 12, 14™ combinations of modulation scheme and
code rate,

wherein, M 1s a number greater than 64, LL1' and L2' are
positive integers greater than 1.

39. The UE of claim 34, wherein, the UE further com-

Prises:

a downlink control information receiving and detecting
umt, configured to: receive and detect a downlink
control signaling transmitted by the base station,
wherein the downlink control signaling at least com-
prises a modulation and coding scheme field (I,,-),
when the high-layer configuration signaling indicates
not supporting the high-order QAM, then the modula-
tion and coding scheme field (I,,..) 1s determined
based on a first modulation and transport block size
(IBS) mndex table which does not support the high-
order QAM modulation scheme; when the high-layer
configuration signaling indicates supporting the high-
order QAM modulation scheme, in combination with
predefined information, it 1s to determine whether the
modulation and coding scheme field (I,,-.) 1s deter-
mined based on a second modulation and TBS index
table which supports the high-order QAM modulation
scheme.

40. The UE of claim 39, wherein: the predefined infor-
mation 1s at least one of the following: a search space, a
downlink control information format, a Cyclic Redundancy
Check (CRC) scrambling mode of a downlink control infor-
mation.

41. The UFE of claim 39, wherein:

the predefined information i1s a search space, and pre-
defines that: when the high-layer configuration signal-
ing indicates supporting the high-order QAM modula-
tion scheme and 1t 1s 1n a public search space, the
modulation and coding scheme field (I,,-.) 1s deter-
mined based on the first modulation and transport block
size (I'BS) index table which does not support the

high-order QAM modulation scheme; when the high-

layer configuration signaling indicates supporting the

high-order QAM modulation scheme and 1t 1s 1 a

UE-specific search space, the modulation and coding
scheme field (I, ,-.) 1s determined based on the second
modulation and transport block size (TBS) index table
which supports the high-order QAM modulation
scheme:

or, the pre-defined information 1s the search space and the

CRC scrambling mode corresponding to a downlink

control information, and predefines that: when the

high-layer configuration signaling indicates supporting

the high-order QAM modulation scheme and a Semi-
Persistent Scheduling (SPS) Cell Radio Network Tem-
porary Identifier (C-RNTI) scrambles CRC 1n the pub-
lic search space or in the UE-specific search space, the
modulation and coding scheme field (I,,..) 1s deter-
mined based on the first modulation and transport block
size (1BS) index table which does not support the
high-order QAM modulation scheme; when the high-
layer configuration signaling indicates supporting the
high-order QAM modulation scheme and the C-RNTI

scrambles the CRC 1n the UE-specific search space, the
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modulation and coding scheme field (I,,~.) 1s deter-
mined based on the second modulation and transport
block si1ze (TBS) index table which supports the high-
order QAM modulation scheme.
42. The UE of claim 39, wherein, the predefined infor-
mation 1s a downlink control information format and pre-
defines that: when the high-layer configuration signaling
indicates supporting the high-order QAM modulation
scheme and the downlink control information format 1s a
format which i1s predefined as supporting the high-order
QAM modulation scheme, then the modulation and coding
scheme field (I,,~<) 1s determined based on the second
modulation and transport block size (TBS) index table
which supports the high-order QAM modulation scheme,
when the high-layer configuration signaling indicates not
supporting the high-order QAM modulation scheme and the
downlink control information format 1s a format which 1s
predefined as not supporting the high-order QAM modula-
tion scheme, the modulation and coding scheme field(I, /<)
1s determined based on the first modulation and transport
block size (TBS) index table which does not support the
high-order QAM modulation scheme.
43. The UE of claim 39, wherein: the first modulation and
TBS index table 1s a 5-bit modulation and TBS index table
in LTE Release 8; the second modulation and TBS index
table 1s formed with one of the following modes:
mode B1: there are 32 values 1n the second modulation
and TBS index table, that 1s, the modulation and coding
scheme (MCS) index 1s represented by 5 bits, except L2
combinations of modulation and TBS i1ndex, [.L1 com-
binations 1n the first modulation and TBS 1ndex table in
turn work as first L1 combinations i1n the second
modulation scheme and TBS index table, next [.2-1
combinations just following the first L1 combinations
in the second modulation and TBS index table are
combinations of M QAM and TBS index, TBS indexes
of last L3 combinations in the second modulation and
TBS 1ndex table are default; L1, L2 and L3 are positive
integers greater than 1, and L1+L2+4L.3-1=32, and M 1s
a number greater than 64;

or, mode B2: there are 32 or 64 values i1n the second
modulation and TBS index table, any combination of
modulation scheme and TBS index in the second
modulation and TBS index table 1s different from all
combinations of modulation and TBS index 1n the first
modulation and TBS 1ndex table; or, a first combination
of modulation scheme and TBS i1ndex in the second
modulation and TBS 1ndex table 1s same as a k-th
combination in the first modulation and TBS index
table, and TBS indexes of last four combinations 1n the
second modulation and TBS 1ndex table are default,
and others are different, k 1s a positive integer between
1 and 5;

or, mode B3: there are 64 values 1n the second modulation
and TBS index table, first 1 odd-numbered or even-
numbered combinations of modulation and TBS index
in the second modulation and TBS index table are
combinations of modulation and TBS 1ndex 1n the first
modulation and TBS index table, where 1 1s a positive
integer between 20 and 29.

44. The UE of claim 43, wherein: the mode B1 comprises
a mode B1l, a mode B12, a mode B13 or a mode B14,
wherein:

the mode B11 comprises that: except first L2' combina-

tions of modulation and TBS index, [.L1' combinations
in the first modulation and TBS index table in turn work
as the first L1' combinations in the second modulation
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scheme and TBS index table, next .2'-1 combinations
in the second modulation and TBS index table are
combinations of M QAM and TBS index, the TBS
indexes of the last L.3' combinations in the second
modulation and TBS index table are default; L.1', .2
and L.3' are positive itegers greater than 1, and M 1s a
number greater than 64;

the mode B12 comprises that: except first L2' combina-

tions 1 even-numbered combinations of modulation
and TBS index or odd-numbered combinations of
modulation and TBS index, LL1' combinations in the
first modulation scheme and TBS index table in turn
work as the first L1' combinations in the second modu-
lation and TBS index table, and next [.2'-1 combina-
tions 1n the second modulation and TBS index table are
combinations of M QAM and TBS index, the TBS
indexes of the last LL3' combinations in the second
modulation and TBS index table are default; L.1', L.2'
and L.3" are positive integers greater than 1, and M 1s a
number greater than 64; wherein, 1n the first modula-
tion and TBS index table, the odd-numbered combina-
tions of modulation and TBS index refer to a set of 1%,
3 5™ . 27" 297 combinations of modulation and
TBS index, the even-numbered combinations of modu-
lation and TBS index refer to a set of 27 47
6", . .., 28" combinations of modulation and TBS

index;

the mode B13 comprises that: except first L2'-2 combi-

nations, one of 10” and 11” combinations, and one of
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17 and 18” combinations, I.1' combinations of modu-
lation and TBS index in the first modulation and TBS
index table 1n turn work as the first L1' combinations 1n
the second modulation and TBS index table, next [.2'-1
combinations following the first L1' combinations 1n
the second modulation and TBS index table are com-
binations of M QAM and TBS index, and the TBS
indexes of the last .3' combinations in the second
modulation and TBS index table are default; L1', L.2'
and L.3' are positive integers greater than 1, and M 1s a
number greater than 64;

the mode B14 comprises that: except first L2'-2 combi-

nations, one of 10” and 11?” combinations, and one of
177 and 18% combinations in even-numbered combi-
nations of modulation and TBS index or odd-numbered
combinations of modulation and TBS index, L1' com-
binations of modulation and TBS index in the first
modulation and TBS index table in turn work as the
first L.1' combinations in the second modulation and
TBS index table, next L.2'-1 combinations following the

first L.1' combinations 1n the second modulation and
TBS 1ndex table are combinations of M QAM and TBS
index, and the TBS indexes of the last .3' combinations
in the second modulation and TBS index table are
default; L1', L2' and L3' are positive integers greater
than 1, and M 1s a number greater than 64.
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